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MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, 
PH, PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, 
SV, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, 
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(57) Abstract: An adenine compound 
represented by the formula (1): (1) [wherein 
R represents an (un) substituted alkyl, 
(un) substituted aryl, etc.; X represents oxygen, 
sulfur, a single bond, etc.; A represents a 4- 
to 8-membered, (un) substituted, (un) saturated, 
nitrogenous heterocycle containing 1-3 
nitrogen atoms and one or two heteroatoms 
selected amon| 0-1 oxygen atom and 0-1 
sulfur atom; A represents an (un)substituted 



(un)substituted 
and L each 



aromatic carbocycle or 
aromatic heterocycle; L 
independently represents linear or branched 
alkylene, a single bond, etc.; L represents 
linear or branched alkylene, etc.; and R 



represents hydrogen or (un)substituted alkyl] 
or a pharmaceutical^ acceptable salt of the compound. The compound and salt are useful as a medicine. 
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fig): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, &PCT1JM y h CD^BllCti© £ tlT l s Z> V zi — K t HSIS 

SL, SZ, TZ, UG, ZM, ZW), =L—^ s s T (AM, AZ, BY, <D H -f ^ >X ^ — h J £#Sff! 0 

KG, KZ, MD, RU, TJ, TM), 3 — □ V /< (AT, BE, BG, 

CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 

IS, IT, LT, LU, LV, MC, NL, PL, PT, RO, SE, SI, SK, TR), 

OAPI (BF, BJ, CF, CG, CI, CM, GA GN, GQ, GW, ML, 

MR NE, SN, TD, TG). 
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m m m 

[0002] mm^^x. &ta*^&teb*<Dmm&&fcftKmAistiM&. ^^mm 
irztubfcftmm^&irZo #m^«a«»^«(dc) 

x~r^-77hmm^ ^^x^^(D^^^m^<>x\^Thimmh^^ 

>- - 4 (IL - 4) $3 J; XM>9— n-f ^ - 5 (IL - 5) izZWJ ^i®PJ 
tLTfe^,Th2^IS(D^^^^$IJi-§^^^{iTW^-tt^m^f^^J^^ 

[0003] ^^>-e, g^S^te, ^3£*-e##MW^«:^ftffl{-J:^(7)^#^.^^^Tv^ 

fctf^ Toll#^^#: (Toll-like receptor (TLR) ) <D#£#^ W^fcU , g^^^tt 

>^mMir^t, IL-12, TNF&W^ttlMh#^£^U IL-12fi. ^-T— 
^T^J3^^Thl*HJ^^i:^bfl^-r^^^^^> TLR(Dy^VK«, Thl/Th2^bP«P 

rnmi^M^ Tb^°—^m^b(Dm^x^Th2mmm^xh^t^brix 

33*), TLR9T^;*h^fc£$£^^S^DNA(CpG DNA) &vRsM.&#— fvbbVX 
#fF3cftfc i %0m) hTh2^h^4>Xh^4^—ti4^ - 4 (IL - 4) feiW^ 
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/vxTU/^—&mm^$hX&%z.b&5nbtbX\<^ 0 

-r^t^-mti^x^ mnxwt2~4KmM£ftfcfc&mm$%nbtix\ ^„ 

#fF3Ci»U : 3fcS#ff|§4689338-^M» : 

#fF^3:B^H^99/28321^N^Wh 
#1^5:^4: S^IB||04/029054^-/^>'^Wh 

[ooo4] ^B^^^u^^^i-^i^Mfi. tlr^^j. mmv<mLR7&m\:Mtis 

copd, rw^-ttM, Tw*—m£m&&tt.teTh\?—mLm 

||©7W^- tt^m, HIV^fcteHPV^CD^/K^^m 
[0005] M^X/tTLR^tt^^ffl^b, TW^-ftil, ^-f/V^tt^m 

[1] ^(1): 
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m&mir 0 K so, so tfcti|iig^L(fiL, R^^Mn^v^^f 

2 

[0006] A 1 ^ l~2{@(Z)^itJj§C^ 0~lj@(D^i^^-*5j;tJ?0— l^HlOgE^^^M^ 

A 2 te, Wm>^< iiiII©6~10M(DMM*fffcttmL< }2 ill© 
5 ~ 1 OM <^#^^r ngtSrilU 
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— /Vl^to K SO, SO . C = NR 6 (fELR 6 ^g^b<«Mg#:OT/var/vS. 

2 

[0007] [2] R^it^R'^^it^g^T/V^K, g^T/V^/V^itm^T/V^ 
/VS. 3fet^-R 5 feJ;^R 6 ^*3{t5gmT/Vdr/VS^, KT©(a)~(c)^t*5P^fe 

(b) Kiti~6©7;vn^^i N ^it2~6©7;^;^;v#^;v«, ^5iti&:2~ 

t,b<f*M^l*f'^2(D^^#:l~6cDT/^/^-eM#$tbTV^J:VNT^yS 
*;W^^;VS, 1^1— tU<{i^?>l*fcfi2(D^^#cl~6(DT/V=3r/VS-eg^§ 

^^jl^tv^i^7t«2(Z)gms-egm§^-cv>-c^j;v\ h g|fet>L<}2&£fi 

(Dmmmxmm^tix^^x^x\\) ^xijmm>v<i-immm(D6^iom(DTv- 

t^Ufi*tt^5~10M©^rn7y-;vS, , mm^b<teM^<£>6 
~ l OM <£>T y — X XfW^h L< telM^<£> 5 ~ l OM <D^Tv TV — ;v 
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[0008] R\ R 2 &£TfR 5 K$$i1rZ)m&iy?vT/V3r/vm'±, ^T©((l)~(f)^^5#^bi 
(e) ^*i5:l~6(DT/V=ar/V*. ^*iU~6<DT/V=3:3rv^ ^*#:2~6<£)T/Hr 
, l^^b<^»^l*f'^*2(D^^#:l~6(DT/^dr/^^-eg^tLTv^-C'bJ;v^ 

r^y*. m—h\^<i^m^i^fci^2(D^mwci-6(DT/v^/vmxm^tix\^x 

tiV^/W^-f/VS, r^l— tL<{i^^l*fc{i2(D^^#:l~6(Z)T/V=3f-/VS"e 

m*bmu£ft%itttemm<Dmxmwi:tstix\^x-b£\\ ) ; 

$^i*rt{i2(Dg^s-eg^tL-cv>-r^j;v\ h g^L<{iM©m^6~io 
[0009] r\ R^xxm^ctetfzmi&Tv— /vm^xum^^^rv— /vmvK «T©(g) 

(g) ^p^VJK^\ y/^7°hS, ^T/m, ~hn^ Kitl~6(D/NP7;V 

(h) ^^ti&:l~6<D 77^/1^, ^^Wcl—6COT/V=i^m, ^it2~6©7/V'7- 

^*ifc2~6<DT/V^v^/MJ^/VS, ^l^b<»M^Sl*fc«2(D^*#: 
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^tlX\^X^X\\ ) ; 

[0010] ±IEg^T5/S, g^/W^^-f/VS^itKg^/V^T^/^S^ 5 . KT©(k) 
(k) ^*#:l~6(DT7^7VS, ^it2~6©7;V^;H, ^*Ifc2~6(D771^r 

^/k/J^v^, ^3^#:1~6(DT/V=3^-^^*DJ:U ? ^^#:2~6(DT/V=3dr^ 

(1) 6~10MC0TU— /VS. 6~10MCDTy— /^/V/K^/VS, 6~ioM<^Ty— /V 
^-=3f-^/V^/VS, 6~10MC0TU— /WV^^/VS^ 6~ioM<^Ty— /V^/V^ 

6(DT^^iy^fcn^m^cl^6(DT/^/^^rmxW:^tiX\^XhX^\ ) ; 
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K^&xhti^M^^mm^-^^^mm^^x, ^nyyi^, y^mm, 

X\^XhX\\ ) ; 

[0011] A 1 ^*Dtt5g#<7)4~8M^^^^^n^^^n^VJ®^-, tK^S, ^y^, 

mmfe, ^oyvl^s ^*ikl~6(D T/Vdr/V^ ^*#:l~6(DT/V3dr^, ^ 
*f'^2(D^^#:l~6(DT/Vdr/^-eM^tLTV^TtJ:V^T^y^, *dJ:U«1~2 

/M3^If, TK^S, ^VS, ^*#C1~6(DT/V^/VS, K*ti~6©7;^ 
^*i^2~6<Z>T/^/V#/l^-/VS, *5j;^*#:2~6(DT/^dr^ 

"Obil ^ d^*5i^^4LTl^^l^i4»©ttS'Ctt§tlT*5f) 

^mmh\.<n^(D^mmi-6(DT/^u>^f^w^xh^; 

[0012] [3] 5£(i) fc&v v-c, a 1 ^ tfny^, t^y.^ rw>v, t^^v 5 ^ ^e/^ 
yy, ^^-^e/v*y^, ^^/^y^-i-^-^H\ ^J^e/i^yy-i, i-v 5 ^ 
i/K, 2,6-vV^vM^yv^ 3,5-vW/M^yvV. 2,6-vy^VMf^vV 
„ 2,6-v^y^/v^yy, 3, s-v^/we/i^yy, 2,6-^y^/v^j-^/i^y^ 
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^-efc§_hiE[i] ~ [3] cdv ^fb^zit^m(DT^^it^m^t'\^(Dm^±Mm- 

[5] ^(1)^*dV>-C, R 2 ^^i~4(DT/^/VS-e^. _hfB[l]~[4](DV vf 
[6] R 2 ^M^S-efe§, _hfB[5]^fB<c^T^Wb^, ^Ttte-^m^-tfF 

[7] ^(1) tcjov^ R 2 tim&^<femm^T*/m^mm£titcfcmwt2~8 

[8] ^(l)^*5V>T, L 1 ^^: 
(CH ) - (Y 4 ) - (CH ) 

2 n m 2 la 

n *5j:ma{«37:L-C, 0~5<D^«ieU mteO;£f' tel^U Y 4 J»if 
(CH ) - (Y 1 ) - (CH ) - (Y 2 ) - (CH ) - (Y 3 ) 

2a p 2q r 2t u 

Y^/V^/VS^U Y 2 «NR 5 '(R 5 '«tf)fER 5 (DSa^lWia-efe§ 0 

U 

L 3 ^^^fc«^m#:l~4(D ilL^T/^W vefcS, _h?B[l] ~ [7] <D\ vffifr 

[0013] [9] R 5 £\ ^ifl^; 

fcmm. 1 ~ 6 (DTV^/VX, ^ *m 1 ~ 6 <D T/^/V*/V*^/Ht IX te^t * ifc 1 ~ 
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Xh^, _h|B[8] ^fBSc^T^^^^^cfi^^^^Jif^^^^o 

[10] ^T^b^Pa>kWl£*L5, ±IB[l]^fE*(DT^Wb^, £fcte 

[0014] 2-^>^v^-7 ) 8-^tKn-94[2-(34N-[(3-^h^^/V^^/V^^/V^ ; ii^/V-l--r/V) 
2-^>^^-7,8-^tKn-94[2-(3-{N-[(3-^h^^/V#^/V^^-/V7^^/V-l-^/V) 

^^/v]T5/}7°ntvv)t o -<y^^-4— (V^y^/n-s-^yT^y; 

7,8-^tKn-9-(l-{2-[3-(yh^^/V^^/vy^/V)y^y^->]^^/Ht°-^yv ? >'-4- 
^/vy^/V)-2-(2-yhdr^3zhd f -^)-8-^-df-yT7 :r — 

7 ) 8-^tKn-9-{l-[3-(N42-[3-(yh^^/V#^/ky^/k)^^ydr^]3i^/H-N-y^ 
/VT5/)y P ntVV]t°^y^y-4-^/vy^/H-2-(2-yh^^3ih^i/)-8-^-^yT^^y 

7,8-^tKn-9-[l-(3-{N-[3-(yh^^^/V#^/vy^/V)^<>'v ? /V]-N-y^-/VT57}y 0 
n fcW)t°^y ^-4-^/V-^/V]-8-^f-y Tr^y ; 

2-y>^^-7,8-^tKp-9-(l42-[3-(yh^^/v^— /ky^/k)y^ydf-^]zc^/k}t° 

^y v^y-4— r/vy^/v)-8-^-dryr^^y ; 

2-y>^^-7,8-^tKn-94l-[3-(N42-[3-(yh^^/V^^/vy^-/V)yrn/dr^]rc 
^/H-N-y^/VT^/)y B ntVV]t°^yv ? ^-4-^/vy^/H-8-^-dryT'7 :f ^^; 
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^/Vrc^/V)-2-(2-^hdr^>rchdriy)-8-^-dryT'7 s ^^; 

7,8-^tKn-9-[l-(3-[{N-p«^/WN-[3-(^^V^;/VJj?— /V^tV^sitMYT^A 
/H]T5/)7°n t°/V] t°-<y vV-4-y /V^/V}-2-(2-y h^r y^h^y)-8-;<h^y 7f^ 

y; 

[0015] 2-y>^^-7,8-^tKn-9-(l42-[3-(yhdr^^7/V^^/vy^/V)y^/dr>-]rii^-/V}t 0 
^y ^^-4-^f/^^/V)-8-^-^y Tf—l' ; 

2-y>^^-7,8-^tKP-94l-[3-([N-y^/WN42-[3-(yhdr^/^^/ky^/k)y 
^y^y-]^/H]T^/)yW/y|fcV^y ^y-4-^xf;v}-8-^y7f^y ; 
7 ) 8-^tKn-9-(l-{[3-(yh^^/V^^/vy^-/V)y^^/V]T^/^/V^^/vy^/V}t° 

^y^^-4-^/v^^-/v)-2-(2-yh^v^^h^>^)-8-^-^yTT ? ^y; 
2-y>^^-73-^tKn-9-(i4[3-(yh^^/^^/vy^)y^-/v]T$y^/v#- 
/vy^vv}t°^y ^y-4-f/vy ^/vy-e-tt y rf — y ; 
2-y>^y-7,8-^tKn-94i-[(N-{2-[3-(yh^r^/v#^/vy^-/v)y^y^-y]^^- 
/H-N-y ^-/v)T5/y ^-/vij/vj^^ ;v\ t°^y vV-4-y/vy ^vH-s-^y r-T^y ; 

7,8-v ? tKn-2-(2-yhdryrchdr^y)-9-{i-[(N-{2-[3-(yh^y^7/V^^/vy^/V)y^y 

^^]3z^/H-N-y^/v)T^yy^7v^7v#^/v]t o ^y^>'-4-^/vy^/H-8-^^yT 

7,8-i^tKti-2-(2-yh^y^h^y)-9-[i-(N-{2-[3-(yhdey^;/^^/vy^-/v)yrny 
^y]^^/v}-N-y^/v-T^yy^/v^/v#= /v)t°^y-yy-4--f/vy^/v]-8-^y 

T^y; 

2-y>^y-7,8--ytKn-9-(24i-[(N-{2-[3-(yh^ry^7/v^^/vy^/v)y^y^ry]3z 
^/H-N-y^/k)T^y^/v^— /i^y^^]t 0 ^y> ? ^-4-^/H^^/k)-8-^^-yTT f 
-y; 

2-y>^y-7 ) 8-v ; tKn-9-{i-[(N-{2-[2-yhdry-5-(yh^y^7/v^^/vy^-/v)y^y 
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2-^>^iX-7,8-i^tKn-9-(5-{4-[2-(3-p<hdr^7V#— ;V^;vy^;V^l/)^- 

2-y>dr^-7,8-v ? tKn-9-(7-{4-[2-(3-yh^^7V^^/V^^/V^^— /V^^m 
^/Ht°^^v ? ^-l-^/H^^7V)-8-^-^yT'7 2 ^^; 

2-y>^^-7,8-^tKP-9-[244-(3-yh^^/^^/Vy^/Vy^y^^)t°-^IJv ? V- 

2-y , >^^-7,8-^tKn-9-[244-(3-yh^^/v^^/vy^/vy^^/v)t°^y> ? y-i- 

2-y>^^-73-^tKn-9-[244-(3-yh^^7V^^/vy^7V^^v ; 7V)fc 0 -<yv ; >'-l 
-^/H^/KhS-^yTT^^ ; 

2-y>^^-7,8-^tKn-9-[244-(4-yh^^/v#^/vy^/vt o yi/y-2-^r/v)t°^<^ 
>>y- W /Hxf^-s-^yrf-^ ; 

2-y>^^-7,8-^tKn-9-(344-[3-(2-yh^->-2-^-^y^^-/v)y^/dr^]t°-<yv ? 

y- W/H:/nfc7v)-8-^yT-7^y ; 

2-y>^^-7,8-^tKP-944-[4-(3-yh^^/^^/Vy^/V)^>^/kfc°^^v ? ^-l 

2-y>^^-7,8-^tKn-944-[4-(3-yh^^/v^^/vy^/v^y^/v)t°^7^y-i 

2-y>^-y-7 ) 8-^tKn-944-[4-(4-yh^-yyj7^^/v^^v ; 7vy7/v^— 

2-y>^^-7,8-^tKn-9-[i-(5-yh^^/v#^/vy^y-2--i'/vy^/v)t°-<yv ? y- 
4— r/vy^/H-8-^-^y r-r^y ; 
[0017] 2-y>^y--7,8-^ytKn-9-[544-(3-yh^^yj/v^^/vy^/vy^^/v)t°^yv ? ^-i- 
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2-^ , >dr^>'-7,8-> ? tKn-9-(l-{2-[3-(tKndr^/V^— /M^/V)^^/^^]^^/!^} 
t°^U i?>-4-s(W7-M-8-3-%-y T^f^y ; 

2-^>^rv^-7,8-v ? tKn-9-{l-[3-(N-{2-[3-(tK^^^/^— /M^/W^^y^] 
9-(1^2-[3-(^/V#^^^/V)^^/^^]^^/Ht°^y^^-4-^/V^^/V)-7,8->?t 
2-y>^->-7,8-^tKn-9-(l42-[3-(^/V^^^^-/V)^^y=3f-^]^^/Ht°^yv ? ^ 
2-y>^^-7,8-^tK^-94l-[3-([N-y^/WN42-[3-(^/^^^y^/^)y^y^iy] 

^^ymr^yvtvui^y vV-4-^/v^/H-8-;^yT^y ; 

7,8-^tKn-9-(l-{[3-(tKn^^/V^— /vy^/V)y^^/V]T5/^/V^— /vy^-/V 

}t 0 ^y^y-W/V^^/V)-2-(2-yhdr->'^hdr->)-8-^-^yT7 ;f ^^; 

2-y>^^-7 ( 8-^tKn-9-(l4[3-(tKndr^/V^^/vy^/V)^;n^/V]T5y^7V^ 

^/vy^/Ht°^y v ? ^-4-^r/vy^/v)-8-^-^yT'7 3 ^^ ; 

2-y>^iy-7,8-^tKn-94l-[(N-{2-[3-(tKti^^/V^^/Vy^/V)y^/^rv / ]^ 

^/H-N-y^/v)T5yy^/v^/v^^/Ht°^y^y-4-^/vy^/H-8-^^yTT f ^y 

[0018] 7,8-^tKn-9-{i-[(N-{2-[3-(tK^^^/v^— /vy^/v)y^y^v^]^^/H-N-y^- 
/^)T^yy^/^/^^/^]fc°^y^^-4-^y^/H-2-(2-yh^^^h^^)-8-^-^ 

7,8-^tKci-9-[l-(N42-[3-(tKn^^/V^— /vy^/V)y^/^^]rc^/k}-N-y^ 
/WT^fW^ /V)t°^yv ? y-4-^/Vy^-/V]-2-(2-yh=3r^^h=3r^)-8-^-dr 
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2-^>^^-7,8-^tKn-9-(24l-[(N-{2-[3-(tKn^^^/V^— /V^^/V)^^/^^] 

*?^/\ 

2-^>^iy-7,8-^tKti-9-[5-(442-[N-^^/k-N-(3-tKn d rv / ^/V#^/^^/V)^ 

y^]7^/xf;l,}tX7^y-l-^)^yf;V]-8-t^y7f=y; 

2-^>^^-7^-^tKn-9-[7-(442-[N-^^/V-N-(3-tKndrv'^7/V^^/V^^-/V)^ 

2-^>^^-7,8-v ? tKn-9-(5-{4-[2-(3-tKndr^7V^^/V^ ; ^/V^3i— jVOr^lS) 

2-^>^^-7,8-v ? t:Kn-9-(7-{4-[2-(3-tKi3 :3 r^/V#^/M^/V^^— /V^T^y) 

2-^>dr->-7,8-> ? tKn-9-[2-{4-(3-tKn^> / ^/V^— /vy^/Vy^/^yOt^y >>> 

2-^>^^-7,8-^tKP-9-[244-(3-tKn^^/k^^7^^/k^ ; n^^)fc 0 ^y>?^- 

2-y>^^-7 ) 8-^tKn-9-[244-(3-tKo^v / ^/V#— /vy^/V^y^/^t^y^y 
2-y>^^-7,8-^tKn-9-[544-(3-tKndr^/V#^/vy^/V^ ; n^7V)t 0 ^yv ? >'- 

1- ^/H^^^/H-8-^-^yr^^^ ; 

2- y>^iy-7,8-^tKn-9-(344-[3-(2-fcKP^^-2-^^y^^-/V)^ ; nydri/]l:^y 

v^y-i— f /Hy^tv^-s-^-^yr^^y ; 

[0019] 2-y>^^-7,8-v ? tKn-944-[(3-tKn^y-^/V7K^/vy^/V)^yy ; /Vt 0 ^7v ; y-l 
-^/V]y^/H-8-^-df-yT^^^ ; 

2-y>^^y-7,8-^l:KP-944-[4-(3-tKn^^/k^-/ky^/k^^^/k)t 0 ^^v?^ 

- W/viy^/H-s-^yr^y ; 

2-y>^^-7,8-v ; tKn-944-[4-(4-tKti^^/V#^/V^yv ? /V^/V^^/V^y^ 

/^t^yvV-i— f/v]y^/H-8-:^yT^y; 
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^/V {3-[({l-[2-(6-T^y-2-^>^^-8-^-^y-7,8-v ? tKn-9H-^°y^-9-^/V)m 
{3-[({l-[2-(6-T^y-2-^>^iy-8-^-^y-7,8-v ? tKn-9H-^y^-9-^/k)^^/k]t° 
{3-[2-(4-{[3-(6-T57-2-y>^^-8-^-dry -7,8-^1^-7^-9-- f/V)y°nt7yK 

yy^/vr^yjtf^y^y- W/v)^h^y]y a^/V'jgjsgft y^/v^^/v ; 
[4-({i-[3-(6-T5y -2-y>^v/-8-^-df-y-7 ) 8-v ? tK^-y 0 y^-9-^)y°cityv]t 0 -< 

[4-({l-[3-(6-T57-2-y>^^-8-^-df-y-7,8-v ? t:Kti-9H-y°yy-9-^/V)y 0 nl:VV]- 

4-y^-/vt°^<7v > y-2--f/Hy^-/v)y^^/v]g^^y^/v; 

[4-({3-[(6-T^/-2-y>^^-8-^dry-7,8-v ? tKn-9H-y 0 y^-9-^/V)y^-/l-]t 0 -^y 

> ? ^-l-^/^y^/^)-3-(> ? y^•7^T5y)y ; n^/^]g^^y^7^; 

2-y>^^-7,8-^tKP-9-[2-(l-[2-({3-[3-(yh^^/^^/ky^/k)y^y^iy]^ 
[0020] 2-y>^^-7,8-^tKn-94[3-{N-[2-(3-yh^^/V^^/Vy^-/Vy^ydrv'-l--f/V) 

^^•/v])t°-<y> ? y-4— r/HT^/^ntVH-s-^-dryr^y; 

2-y>^^-7,8-^tKn-943-(N-{N-[2-(3-yhdr^7V^^/vy^/Vy^y^r^)^^ 

/v]fc°^y^^-4-^/H-N-(2H-^$^y— /k-4-^/ky^/k)T^y)y°t3tVH-8-^^-y 

{3-[2-(44[3-(6-T57-2-y>^i/-8-^^y-7,8-v ; tKn-^ 0 y^-9-^/V)7 0 ntVV]-r 

yy^/vr^yit^y^y-i-^/^^hdf^y^^/Hg^^ ; 

[4-({l-[3-(6-T5y -2-y>^r^-8-^-df-y-7 ) 8-v ? tKti-y 3 y>'-9-/r/V)y 3 nt 0 /V]t 0 ^ 

2-y>^^-7,8-^tKn-94[3-{N-[2-(3-tKn^^/k/K^/vy^/vycnydr^-i-^ 
/v)m^-/v])t°-<y v?>--4— f /HT^/yntvu-s-^-^yr^y ; &£Tf 
2-y>^y--7,8-> ? tKn-9-{3-(N-{N-[2-(3-yhdr^^;/v^^/vy^/vy^ydr^)3i^- 
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[0021] [11] JifB[l]~[10](DV^^^-fB*^T^W^^*fc^(Dm^-hfF^ 
[12] _h|E[l]~[10](DV^^^C|BmoT'7 2 ^^^, ^{«(D^±ffF 
[13] ±fE[l]~[10](DV^tb^^-fB*(DT^Wb-^«fc{»(D^±f^ 

[14] _LiE[i] ~ [io] <d\ ^-r tL^cmm<vTir^ik^mikfcn^<DM¥±t^ 

[15] ±IB[l]~[10](DV^^^-fB«(OT^Wb^, *fc{«(D^±f^p 
^$^^^W^^^^bT^-r^ia-&. COPD, TWV^f— tt#2^, TW/V ^w_ 

tt^^, 7ht — tt&jt^ m, Bmsm, cmsm. hiv, hpv, mmmmm^it 
[i6] _hiE[i] ~ [io] <dv ^ti^\z.$m.(Dr^^it^mwu^(Dm^±M^ 

[0022] K£V) , 7W^-MI, !MA-*tfe££u *fc«S#(D^^J^fc^^ 

[0023] j^t^ *^i(Z)ii^ov^ili0im?et5o 

if h*bz> 0 JWfr^m. ^/vm, ^/^m. zfvtypM. i-^Asxsf-jvm. 

/VS. 2-^;v7n\i°;vM, l-^/K7°nfc7i^ 1, l-^f;vxf;H, 
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/K/otVvS, 1, ^iy;vm, 4-^/^yf;H, 3- 

2-^f-/wyf;H, i-^f-;^yf-;vS, 3, 3-v^vK/ 

mfhfh^o McW#iVtt, 3:f^/H, ^P^^/H, l-^/V^-/^ 

^-/V^^ 3, 3-vy^vK7^~/v^ 1, 2-^f;^f^l, ^^^—/VS 
felxS, ^flcftfcttu :/nt 0 rv^ ^=^/>m. ^/f^S, 3 

/H, 3, 3-^^/V^^/V^, ^^-/l^ 

£L<«, ^Ifc2~6<DT/l^-/«^W k*U Hfc^mXfci^ ^*#c2~4(Z) 

[0024] ri/^n7;^Sji:Ltl4, 3~8M^attt»v^T/^/^/^iptf fettSo 
AfW^te, ^n-fn\f;v^ *s9xr7*f->v^ ^^n^y^/vS, ix^n^dr^/v 



WO 2007/034882 



17 



PCT/JP2006/318758 



5 0 ^ffcftJfcitS. Z/fv^tt'/vttiym, i/?n°7^A<tt$'^ i/pwO^/utf- 
^ci/M, -y^n^rl/^^r^rl/^ i/pv^y'^/V^r^i/M, itftfei/pv^rP^/V^r 

[0025] rru— /HjiLtii, 6~iom^tu— /vs# s #»f e>*u ^ffc&^tey^— 

^m. t°y>yi^ -r^Ky/v^, ^y-r^Ky/vs, ^yy/i^ -ry^yy/v^ t°^yy 
^^yy/«, t°yv^;n, M°7x?~;vm, try^-/^ ^ryy/i^ 

j|S|(Dgfc^^^«$tL§ 1-3 ^(D^n^^^- 10M<^St«L< fc£ 
£tvCV^-OkJ;v\ jy^ift^te, t:°nyv^/v^ t^yv^/v^ 

;v*y^/H N f t^*y^;vs^ l-^y^^^/v^y^/vs. i, l-v^^y 

[0026] ^T/^U^jt^X^ ^*mi~12(Dii:^^L<^K^T/V^-V^^^tf 

<b*v5 0 JWl«m, y^>\ hyy^-i/^, ^b^y^-i^, -o^y^f-i^ 

, ^^rt^fwy, — y°^y^-i/>\ ^-y^y^-i/y, ywwy f*^fi^y i-y 
^/vy^w^ l-^^vvy^H^ i-^°nt°/vy^w^ N i-^f;vxfvy, 2-y 
^/v^^i/^, i-y^vvhyy^^ 2-y^vv-hyy^u^ 2-y^v^h^y^u^ 
, ^c«3-y^/^^y^w^#^^ ( f ^tt^o 0*iXi** ^5fti$ci~io, ^.k 
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[0027] r^nT/l^/V-gj^L-CfS, l~5j@<£>|l?]— iZtcfc&teZ^v?>m i f--eW&£*ltc 

mmWii~6<DTsv*;vmm\fbtiz> 0 M,w-m^u, bv^^^^m, 2, 2, 2 

3rv^ s<^b*ri/^ 2-^/K/h^v^ 2, 2—*J* s $-A'Zf 

utf^m. l-^VK/ntf^v^ 1, — ^vyl^dfv- 

3, 3-^^-/vy>=3r^, 2, 2-v^fvV 
^h^S, 1, l-v^/K/Hr^S, 1, 2-i^vK/h=H/^ ^<f?-A>ttf 

fcT/V^v'^W £>*L3 0 Aflq&fcfct, hy^/V^-n^hdriXS, 2, 2, 2-bV?^ 
2, 2-v ? 7/V^-n^h=3rv'S, 2-:7/l^n^^£fcte^^:7/V 

[0028] rT/^/V^Sji:L-C{i, ^^#:l~10(Dii:^^b<«^^©T7V=ar7V^ 

m&m-fbfi&o ^w-m^, t^/v^m, ^/v^m, yntw^s, 1-^ 

1, l-v^^Vi^^vv^:*}-^ 3-^f;v^f;vftS, 2-^ 

^/V^^/V^^-S, 2, 2-^^/K7°nfcVl^}-^ l-^/^PfcVV^^, 1, 

;V^y^-;V^-ir^ 2- ;V^y^ yl^^S, l-^/V^^/V^^ 3, 3- 
i?^3-/v-7^-;v^-3r^ 2, 2-y^/vy^/v^m, l, i-^^/vy^/v^^r 
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[0029] rT/V^r/V^/V^^/VSj . rT/v^r/v^/v^— /i^^^Sj , rr/v^/K^/v^/v 
s<>-¥M/^, 3, 3-v^ 

-^W^/Vt^S, 2-^/V^y^/V^^^, 2, 2-v > ^^/V7°^^^7 

2-^/U-O-^M/V^iym, 3, 3-v 5 
^^/V7^/-f/V^-dr^S, 2, 2-v^/v:/^/-i7i^}-3r>S, ^^MA^tr^y 

[0030] rT/V3r/K*/V^/VSj irLT^fr^^^. ^^/V/J^/kS. J^^^/VtJ^/V 
^nt>^*^/H, l-^f/Vxf;V^/V/K^;H, 2 
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2, 2-^5Vv:/nt7i^V]^~/v3£ % l-^^vV^nfcVK* 

1 -^f ;k^yf-;w^^;H, 3, 3-^f/V7'f;^/^;H 
, 2, 2-^f-/v7'f-;v^*^;H, l, 1, 2- 

=^/V^ 2-^;Vy°n^;V^V7^^;vm, l-^/Vzfn\i a ;V^;vy^^;vm, 1,1 — 

/^S, 2-^f^f;^/V7^^/H, 2, 2-v > ^^/v^°ntVv^/v^^^/vS, 1 
-m^/i^ntVi^VV:^—/!^ l, l-v^^/K7°nt7wVK7^rvv5£, ^=¥vvV 

/V^, 2-^f;^yf;WV7^^X, l-^;V^<>=f-;V^;vy^^;vm, 3, 3 
-^f/V7'f;V7/V7^^;H, 2, 2-^f-;V7>/V7/V7^^/vS. 1, 1— ^ 
f/V7'f;V7/V7^^;H, l, 2-^f^7'f/^7^^;H, ^y°^;v^;V7 
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[0031] rT/v=^>#/Mjwv^j tc*5»t5 rr/v^^i/j £b-cte , ffrteT/v^i/S^c 

/^-/l^ 3, 2, 2-vW/K/h^;*7/MK 

^/v*. l, l, 2->W/v:/h^v'#/M}wv 

[0032] rr/v^r^/v^i/Sj bVXfeMtffc&iia^ ^r^/v^r^y^ -^u^^/v^r^y 
^r-/i^har>^ /v^^S, 3, 3-^^/v^^/v^^S 
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-^f;^yT^;^^;H, 3, 3-^f/V7r^*/v*^/H, 1, 

^-^^/V^7/V7K^/VS, l-^/V^r-fe^/V^/V 
/V^-^r^/V^^/V^, 2-^/l^n^rvl^^;(7/l^~/V5£, 1- 
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[0034] rr/V^/l^VV^/V^J ^LT^ffcl^^ ;r;^/i^vv^/v5£, ^n^n/V 

;^S, 3 - ^f;vyT-;WV'^-;i'S, 2 - ^f;^f^;^;v*^/H^ 1— 

3-yf;^yf=/^M^/H, 2 - ^f ;p^yr^/ 1 
- ^f^^yT^^/v*^;H, 3, 3-^^/K7^^/K*/vsiwi^ l, 2—i? 
^f/^f-/W>*-/H, ^:7°t^/k*/p-^/vS, l-^/w^-fe^/K^/v 

^/K^^/W^ 3-^f-;V7T^;WV7^x;H, 2 - ^/V^^^/K^/V-TV^/V 

yx^/Wk7^x;VS, 3-7^/W<^— /K*/K7^/kS. 2-^^/V^^— 
;^;V7^fx;H, 1 ;^7t^;V7;V7^x;H^ 3, 3 - v^Vl^/^/K* 
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y^rvWVK7^f— ^fett^-fe^ /KVK7^ ,v^£^|ptf ^ 
[0035] rT/V3r^Vl^3ri^J „ rT/V^/V^/Vtf^/VS.k rT/V^r^/^/V^^/V^"^ 

-pi^yW^^. /V#/V/JwV^ 3, 3-i^^/K/^/V#/V4wl^ "^7°^- 
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3, 3-i?^/V??-^V7,;Vfc^v^ ^f^-^v 

z-^/v^i/^-^/v^/vy^^/vm, 3, 3-^^/v^^— /v^/v^-r— 
^:/^-~/i^vv:7^/i^ 3r?=3-~;v^/V7j~;v^ 3-^;v^-f=3-~;v^ 

[0037] ^T/V^^/V^l/jj/V^ /^mitVXM,i^\a~i, ^^;V^^;V^;vm 

/j^/vS, 3, 3 - ^f ;V7'f^;W^;v*^/H, — ^^/v^v-^/v^ 
— ^-^^^/v^-^r^/v^^/v^, 3-^^-/v^7°^-^/v^-=3f-^^;/v^^./vS 
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[0038] r^nT/l^/V#/V^/vSj ^LT^fl^m, ^^D^ntV^^#^/Vl, %/ 
tmy^/vjjjvtf.^./v^ i/pvi^^/vjj/VTF.^/v^ ^n^^vvi^/vtf^/v 

IV^uT/l^r/KW^— /V&lkVXMcfoffiKfe, ^ny°n\i°;V^;V^^;V^ 1/ 
^ny^/v^/V^^/V^ l/$xi^y"f-;V7,;Vikz=-?v^ ^n^^^/V^l^^/ViS 

\-y^xiT )V^;v^;vy ^LT^f*^^ ^ny°vi}£;v^;vy^^v^ 
^?uy^/P^/py4=./P^ ->^o^yf;^7^^/H, ^u^-l/ ;V^;vy y 
=^/PM, i/?n^y°=f-;V?,/vy ^tz&*y9^?^;V7.;vy^^;VW£^\f 

[0039] rry— /v^^Sj^ rry— rry— /v^-^^/v^/vSj, r 
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[0040] r^Tnry- /W-^Sj, r^T07!)-/v*/v*^Sj, r^rnry-;^ 

/V^J *5 iU?r^aTU— /K*/K7^/l^j i^T^^ry— /^b-CteitufB^ 

„ t°ny/v^^S, try vVv^i/S, t^^/v^^S, t'y^v^ /i^J-3r>S, t° 

rnry- /v^/^^/vSj^L-Cfi, t^y/v^/v^^/vs, t°y>?/^/v^7^ s 
t^v^/^/Mjwi^ fy^v^/i^/^tfwi^ t°y^v^/v-#/k/jw^ ^y 

^^/v^/vSj irLTfi, t 0 ny/v^-^v-^7/V/K^/vS, fc'y^/v^v^/^— 

£>tb3 0 Affclft&r^rnTy— /V^/V^/V^^JtbTJS, t°tiy/^/k/K 
v?-/^/V^-/V^-dr^ N t o y^v?^/V^7/V#^/V^-dr^S, ^y/V^/V^^/V^ 
yfr^su^ibVXfe, t°ny/v;vMfr— t°yi/;^/P^;vl, tf^v 5 — /v^Vi^ 
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[0041] A 1 K&tfz>rf&%KD^ < gm^TtimibL>xfe, l^mcoMmm^, o^im&m 
mw^& it^o— if0(D^j®^^^x$^ i~2fii(D-^^nj®^- (/>&< th i 

nyv?>\ t°-<y^ % tf^vV. ^e/v^y^, ^^e/v*y>\ ^^e/v^y^-i- 

^i^K ^-^/V^y^-1, l-v^^K, ^-tKnTflfy, 2,6— SW/Mf 

^yvV, 3,5— ^^vvt^yvV. 2,6-v^/vt 0 ^9>v, 2,6-v ? ^/v*y>- 
^-^e/^yv^^^{f^tt§o 

^il^^l~2{@(D^n^ (^/K^l{i^*^-e^) Sr^t? 5~7M 

tt<D^t&?P^i§-^tigt^\ ^P fc 3^1^L<«2f@(D-M^^i-§6~7M^ 

5£(2)~(14): 
Wb2] 
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[0042] A 2 ^*5tt§^#^*^<kb-c^, ^yfyi^ttt7^i/yg^^if £>*K 
[0043] WM7/v3r/v^ UW'A'&—fr&&&x*U&T;v^;v&(DtW&&lbVxn 
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[0044] ^^PT/^/^*5J:t^^fiafP^n^^^43(t^ rgtfe^j t\^xit^ 

(e) T/V*c/V^ T/^^/V^ T/V^r^W^ T/V^v^/Vjj^/V 

wobJ;i\ ) ; 
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[0045] mmrv—^m, e&^nry— Miry-zi^-^v^ fej^Btfc^- 

(h) T/V^r/l^ T7V=3drv-^, 771^^/^, T /V^i/Jj ;Vt$=-/V 

flX\ vOfe<fcV ^/K7 T ^/]^ ^.fc^T^/U^/P^=-/PMXm^tlX\ ^Xh 
£V\ ) ; 

(i) i/?v7A^A'M&£Xfi&ft'<Tv&&(Z.<Dft<?>&t±* ^£^VM^\ ^K^S, 
[0046] g^T5/S, S^/W^^/V^*3«tTJ?©^/V7T^-f/V*^*3ft§rg^^j 
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o); 

(1) TV— Ty—/vjj;v^~/vm, TV—M^y^j;V^;V^ TV— /l^VV* 
(m) 2{S(Dg#S/^£#^o-C, SKtJj^^t^, l~2i(Dfigi^, 0~lj® 

[0047] tfrfEr^-^^fp^o^j tLrXMcfcmas, rw?^ t°ny^>\ tr^y^ 

[0048] ^(1) fc*3Vvt\ A 2 «^L<{i, ^^Vgt, */ttt5t>U<tt6M©0~2©^3(J 

^(1) fc:*3VvrL 3 tt, 0£L<te^Uj£l=K *fc}*^i&l~4, 0*L<^mmi 
„ rc^v^, 1, l-i?^/V^U>X-fo%> 0 
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[0049] fc*5vvt\ t-a 2 -l 3 -co r 2 j K^mir^^mm^ &^<fe£XT<D 

2 

5£(15)~(26) : 

Mb3] 

R 7 R 8 

""COOR 2 




(R)n 



(15) 



1(1 
u Vn 



>S^COOR 2 \/ N >«| X;OOR2 



(R)n 



(16) 



R 7 R 8 



(R)n 

(17) 



R 7 R 8 




COOR 2 



(18) 



(R)n 



R 7 R 8 



COOR^ 



(19) 



(R)n 



R 7 R 8 



OOR 2 



(R)n 



(20) 





(DT/V^r/VSSr^U Rtezk*jK^\ /^p^yi^^ aoT;^;H, ^l^#:l~6(D 
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^M«#^RBS$toV\ ]36^«;«p3&^3BtR$n«o H^0*b<ttS9IB^:(l5) 
~ (20) ^*Dit^R 7 *5it>^R 8 ^^^J®^-«-r o 

[0050] aKDfcjjsvvf, r-L'-A'-L'j^s^i-^fp^it^fig^^ov^-c^T 

(I) - (CH ) -o 

2 2—8 

A 1 (Dli_h(D^^^-^L 1 ^^L-CV^§^, ^U^L^LT, TIE© (II) — (III 
) X^thZ&tfmfhthZ (^xVfe, t£W<Dl£&X~T7*~>'Wmb1&&L,X^Z> 
.): 

(II) -(CH) 

2 0—8 

(no - (ch ) -nr 5 - (auR 5 «, mmtmmxfoZo )„ 

2 0~8 

A^^jKD^^igT^L^^bTV 0*bV ^L 2 i:LT, TIE© (IV) - (I 

X)X^£tLZ>mtfmfbfoZ> (^XlJi^ &m<?>W&-?A 1 kifc&LX\^ 0 ) : 

(IV) -(CH) 

2 0~5 

(V) -(CH) -O-, 

2 2—5 

(VI) - (CH ) -NR 5 * - (CH ) - , 

2 2~5 2 0~3 

(VII) -(CH) -NR 5 '-(CH) O , 

2 2~5 2 2~3 

(VIII) -(CH) -CO- (CH ) -NR 5 '-(CH) 

2 0~5 2 0~2 2 0~3 

(IX) -(CH) -CO-(CH) -NR 5 '-(CH) -0- 0 

2 0~5 2 0~2 2 2~3 

A 1 ©m-h©^*J^^-^L 2 ^^LTV^§^, 0*LV>L 2 £Ur, TfE©(X)~(X 

n)-e^$^S^#tf^^(^-eL 2 «, ^©ifg^A^^L-cv^o ) : 

(X) - (CH ) -NR 5 ' - (CH ) - % 

2 0~5 2 0~3 

(XI) -(CH) -NR 5 '-(CH) O , 

2 0~5 2 0~3 

(XII) - (CH ) , 

2 0—5 

(XIII) -(CH ) -O- 

2 0—5 
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(_htE^:(iv)~(xiii) i^tsR 6 '^ 7kmmtttcte$km%ki~3<DT/\'*/i'm& 

i5"7"o )o 

[0051] iCfcVvC. R 2 «0*L<«, ^*#:l~4(Z)T/Vdr/VS, ^it3~807/V 

3r;vjj;VT$^;vJr^yT;v^>v^ 6 ~ 1 OM <D TV — ;vi^^;vir^yT ;v 

[0052] tC*3V^ R'tt^lXti, gmtb<««m^*#:l~6(DiiL^^L 

3£ N o^/w^ ^ntf/W^ Zf^-;V^ ^y^-;V^ \— ^ ;V=c~f- 



WO 2007/034882 



36 



PCT/JP2006/318758 



[0053] ttm(DT7 s ~>i\&myz. sis©inaottt, ^-c^simw, 

^(1'): 
MM 

NH 2 




L 2 — A 2 

L 3 — C0 2 R 2 

(5£tK r\ r\ a 1 , a 2 , x, l\ iA *3J:i^L 3 {iBfrfE^^ia-efe§o ) 
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[0055] wrnxm 

Mb5] 



L 
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[0056] [XS1] 

yh^y^^m^mT/v^^m^m^^^.b^x^ 0 f&mtLxttmfLtt. 

[0057] [X@2] 

^^(i-m)^, it^mii-id^m^^WTx^mir^bK^n^b^x^o 
TKbrnmrnmbcDm^mm^m^^b^x^o mm^mmmbvx^ ^ 

@ltl^#0^fe-e^^(I-VIII)^J^$*T^^ (I-IV) ^fc&ifeU H^XfB 
[0058] £fc, >fb^(i-iv)d^k^(i-ii)Sr®i5ti-5X@^*3V vc, ik&m<\-w)%, X 
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-y$kmj&£*txi\&m (i-v) ^tmmu mz±mxmikm 



4k&mi-i)frWk&mi-v)&m&irzjLmzm^x^ tt&ma-d&, xiex 
mtmm(DM£xfc&Mi-xii)tKft^xfc&!yo a-vo — «mu hk-lib 

[0059] [X@3] 

(i-vii) ^j;Wb^G-ix)fi^T^^i-^^-e^i-5r^^ 



H-A 1 



(l-X) 



L'-L' 
(l-IV) 



"V-A 



Y'-A 1 
(l-XIV) 



1 3 -C0 2 R 2 
(l-XI) 



L 1 -A 1 



I 2 -A 2 



(l-VII) 



V 3 -CO,R 2 



L^-A^ 



l 3 -C0 2 R 2 
(l-XI) 



H-A' 



Y 2 -A 2 



i 3 -C0 2 R 2 
(l-IX) 

l, *d xtjfl' i^-h^<um^x\^x^x\^mm^mu a\ a\ r\ l 1 
. L^xxfiJitmmtmmxh^o ) 

[0060] titL-ciiWiif, fc&^hvvM>L<tzm.mwvj*^<DT/i'iJ!)&mfcmM. 
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sr^-e^So wm~tz>M&, teXTftifovm-rzjjmtvx^ rp ro 

tective Groups in Organic Synthesis 2nd Edition (John Wiley & Sons, Inc. ; 1990)j^r 
[0061] [X@4] 
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ci 

I 



(l-XV) 



NH 2 

V 



(I-XVI) 



NH 2 



(l-XVII) 



JL IT VOMe 
)-0 



(I-XVI II) 



(l-XXII) 



(l-XXII) 



p1 JT £ 

^x^^n 



(l-XX) 



pi LJLV» 



(l-XXI) 



o 



IMD2 

N J\^N 
pi I £ V°Me 
^X^N^N 



(l-XIX) 



H 

(i- 1) 

mm, T^Y^);vm<D^nY>^mmm^mfh^ 0 mj&mm&m%j&, mm 

[0062] ik&mi-xvnM, 4k&Mi-xw)<Dzfttfc\c£Vnzzb&T*%%> 0 -fn^itMt 
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^i^(l-XVlll)te, ^iB^(l-XVll)£r, /v^-a-tpT/^y^K^^-e 
[0063] T/v^yxK^?s^bT«, 7kMik^hvyM>v<fe7kmk%vv^<7>T^%y&m 

^^(i-xix)te. ^^^(i-xviii)Hk^(i-xxii)i^^$^S^i:^J;*9#5^ 

vb^'&mmm&m^^z-tftxt^ h^^ummxn^x-hx^\ Rmnm-imx. 
(s\ mo°cfrh2oo°c-£X(Dmmfrbm#i£th% 0 

^y^m^mtmm^m\^^.tt^x^ 0 mmt^xmn^. ^by^v^yy^ 

«4ffi^-efToT^J;V\ SJ£MW<I>U3\ ^J50 o C^^200°C*-C^)fBH^^jS 
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[0064] £fc, x^so <dw&. ttfoir%xfrmnw,^h%m^mfc : &. ^y^(o XO n 

2 

e) (MiSHO *rt«m-^nniii^.&#^ (mCPBA) X-mik1rtlft£\, \ 

Sre, lb-8^)(i-xx)^j&u >fb^a-xxi)^££&UfctK te^(i-xix)£#5 
tt&M (i-D tt, (i-xix) %^/—/vm(D^mmm^YV~7/vJrxiWmr<:*& 

cooes] wrnxm 

Wb8] 




Wb9] 
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R 1 



H 2 N % 

OHC-Z 3 ^ H 2 Z 2 -A 2 

NH 2 ^A 2 -L 3 N ^r- N Y 3 'C0 2 R 2 NH 2 

N W-^N C0 2 R 2 | f VoMe N <^>-N 

I II V 0Me (M-VII) N N (|| _ |X) - (I v)-0Me 

,.. L 1 -A 1 Z 1 -NH L 1 -A 1 

("-') Z1-NH 2 ( ||_ M) W 2 (ll-V) Zl-L 

L 3 "C0 2 R 2 

R 5 -L R 5 -L 
(M-X) (||-X) 

NH 2 NH 2 N H 2 



R ^X^N^N R -X^N^N [H + ] R -X^N^N 

/ii \m Z 1 -NH Z 1 -N Z 1 -N 

( } (I| - |M) ' z2 ^ 2 , riiivi " z2 ' A ? 

L 3 'C0 2 R 2 U ' L 3 'C0 2 R 2 

u l\ a 1 , a 2 , r\ r\ r\ x, z\ z\ ^it^L'fimfSE^I^a^fe^, z 3 tez 2 



4 



#(D3Stc^JMv>t^^ (ii-vii) ©r/i^fchMk-a-^^JS^S^irl^t), 



* (n-ii) &nz>z.t&x*%z>o 

[0066] */c. ^^(ll-V)^^#^T^«##feT, (II-IX) kRl&ttZZk 
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[0067] m&&&3 

Wbio] 



L -A 



NH, 



"Sj^N 



(lll-l) 



R Sr H 
(lll-VIII) 



NH 2 
I 



H 

(lll-V) 



-N 



L 2 -C0 2 R 2 
(l-IV) 



L 1 -A 1 



l -co 2 Fr 
(l-IV) 



NH 2 



N 



X jo 



L 1 -A 1 

('"-'» l=-CO,R 2 



R V H 

(lll-VIII) 



NH, 



L 1 -A' 

(IH-VI) L=-C0 3 R 2 



NH, 



', II * 



-Br 



V-A 1 

(lll-VII) V L 2 -C0 2 R 2 



NH 2 



L 1 -A 1 

(Ill-Ill) l2 _ co?R2 



NH 2 H 

V-A 1 



R V H 



(lll-VIII) 



NH, 



R 1 L JL ^° 
^X-^-^N 



V-A 1 
(l-lll) i 2 -C0 2 R 2 



OCT, LttfiS^L, a\ r\ r 2 , x, l\ *5j;t>x 2 »ft)fB^lRia-efe§o ) 



WO 2007/034882 



46 



PCT/JP2006/318758 



Tkmzkmm, ^^^—T^m^-T^mm, mm, -^tiur.mitsMmm^ 

m^i*TX® i mir%-t^£W%Z>~bfcX%Z> 0 

;v^—;v^mmm^m\^^.t^x^ 0 Kmu.rn.mnxu, m^hmm^m^, 

[oo69] wwmfcm^z>wttvxteMz.t£. wm, ^ik7kmmhv<nmmm(vMMm, * 
tctebV7/v*vimmm<D^mmm&m^z-b&x^% 0 mmbi.xumx.u, tk, 
nfzte. 7kb^mmmb<Dm^mm^m^^b^x^ 0 mm^mmmb^xu, *s 

x(DmmfrhmfR£ti&o 

fc&mi-mM, ^mm-iv)b^Mni-viu)b^R&^^bizx^^b^ 

X%Zo 

[0070] X^NR 4 (R 4 tefi| j££|II|g) <Z>#£\ ^S#^T£fcte##*T(-SJ££-fr5o 
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nmmmxnoxhxw sj&m&tt:m%.t£. m5o°c^h2oo°c^x<Dmm^hm 

[0071] X^SO <D*§1^ *fJSi-SXdS«ft||J^^-Cfc5^^ra^Sr, ^y^(Oxon 

2 

e) (MiS*jQ *fe»4m-^i3i3ja^m#ift (mCPBA) -C&>(fc*r*l,fc£ «fcl \ 
fc*3, ^b^aII-I)^^b^(I-III)Sr$a5t-r5Xm^^:*5V^T, _h|Eirl^#(D^ 

T*jt o yi?^m<v^mi&mm&m^^ttfx^% 0 mmt^xmm^ mt^u 
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[0072] mfcBCf&x*^ mmtvxnm^u, 7Km^~rhv^^hi,<n7i<.m^v^^m<D 
T7^r3^K#^fflv^§i^^-e^§ 0 mmtvxm?<mt^ ^rhyt}?vyy^m<D^ 

&x%z> 0 5a&nm*mx-i^ mm^hmm^m^M^x^m^hmtR^n 

•So 

fe^mm^Rfcm&n^t&x^Zo ^.nbK^^xmmm^mn&iB^t 

. C. 7W?m, (VCH /^y^/iX-Y-Xjnc, 1989) J^^fEic^f^&^ffl 

\^z.b&X^Z> 0 mfcBCJ&b^Xfe, #!Ix.fi, ^^/^^TK^ky^^^T/^-^ 

f©7;V^;H^J^SJS$*5KJS, ^PTk^S^ Friedel-Crafts^j^^WittigH 

5ii:^-e#6 0 ^i-^^fefe, &£TfM>i&mirZ>jfmbL,Xl^ rp ro 

tective Groups in Organic Synthesis 2nd Edition (John Wiley & Sons, Inc. ; 1990)j^ 

icmm^mm^tix\^ 0 

yJ*yu^Y?y7j—, ^<U^>^^y^^Y^yy^—),^UW^m 



WO 2007/034882 



49 



PCT/JP2006/318758 



^y— /K n^y— /v, fciXf22-:A^V— ;vm<r)T;v^— /u^mM, V^Z-jvx. 

m^mm. tttzT±b~bv^<D#-7vb^%kmm, ^xxf^nh^m^mm) , 

[0074] ;£(1) ^^#/^b<fi^(D^^#:^^/^^^^(D^|4Wt^»^#i-§^ 

•So 
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[0075] *mm<DT t r~-yik&m. &tcfe*:<DM¥±n^tiz>m^ tc«^#: (Toii- 

like receptor: TLR\ H^f¥L<^TLR7^tt{bL, f&%£mmMtVXmmX&<9, 

(1) n»^^Si:L-C, M^*^tt«M^©fcfe^«m^©if&S(^l^ti, ^ 
Tj?^(DmoiEH K £Zfzmm& ; @t£M»£J*fr£m (copd) ; 

J-tyJz&'t/V^ ^T^/Vrc^if\ antW/^ (SARSSr^t?) *3«ttJ i T'7 f /^/^ 
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[oo76] (3) mmmtvx, mmm m^^xxfmn^ru/^-^m^^^m 

Mo 

(5) ITO#*tf>Jg*&£CJ&£LT, fllfctiWHSL J8TML JWn #«k ^Jttb<«^ 

(7) nmm.bLx, M&mm. %m, mm, ?nm, mmm, mmm, *m-i&mm. 

[oo77] (s) mmmt^x, zmmz. m-nm&t. &mmm, Bmnm, cmmk. 

;v^f74, v ^m&, ^m^mmm, mm, &^&&m^i£mmmHiv) , tw<t° 

n—^r^/V^ (HPV) N f/fM^^ (CMV) . HcM^^^M^^/V^ (VZV) % 
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>?^y h^LTt Wffl -efc^o 

[oo78] ^mn(DTT^>it^m, ^.fz.nwm^w^n^m-i, TLRmmtfEm. 

tt, *3j;mL-4-IL-5M^$lJIStt^L, y^y°l^/^-T«(Thl«)/ 

y-ry°2— /WN-Tijs (Th2«) ii^w^siiftPf^ffi^-r^»Ji:L-cf^ffi 

££BB£i-»S, COPD, 7W^-ttM, TW^-^^t>b<«Tht 0 - 

[0079] «K<DT^~^1^ *7tf*^r©H^_hfF^$^^«, (0Stb<«COPD 
[0080] ^W^T^Wfc^&U *7>«^T(D^^_hfF^$tt^^«, nmm\^\ N T 

mifzzt&x^, #gpM©iitLt!4, ^jx.^. mm 
/w^ #c«^j. yy-i^j. j&Efc&jfc&u i&iM&jfc&u ,£#Mflk Mttk ^-y°^J 
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&&to(D&ffi&m^xmw£ti. wmztizmm^m*. m&m. mm 
, %mm. mmm, mm. mmmmm, mmm, &mmim. mmm, #*w*> 

mx\ M¥±.nm£thz>m.fc&m&u ^ti^tKD^mmicmvfcmmn^t 
[oo8i] m p ®t5-mmm<D?ib, xTf^yymwvmftmm^ tk ; ^m, we 

3\ T5n^^#), T/vdfV^y-^(D^»J;^Ty^^^>^ 
UM;^e^;VT/V=i—/V, /Kytf^/UfnyR^ tKn^i^nf;l^;Vn-JX, if 

^fcmm^m^-x^/p^—h^nfcmm^Mmir^bhx^^o 
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[0082] p ^mmm^ib, mmm, umm, mm. ^m^mm^mpmm 
w\ »^<i-imm^ntc.mm(Dmw-mMtvxmmx^ 0 m*.t£. 
y*wmwm, ^t^^tyy^mmmt^m^m^^^m^mx^x 

^mmmtvxmmir^t^x^ 0 

$XW. A^J^j;7j?y/^J^«M^0.01~10w/w%(D^K^k^^^ 

¥(Dt&m&m?btiz>o m^M^xxf^Mtmtvxit, fcs*??^ xTTv>m 

^3^J^{iMS0.01~10w/w%<D^PJ(D^-^#/^^, ^tt^fcte^tt 
&^A,XX^Xh£X\ 

[0083] ^fflm^J^«M^O.Ol~lOw/w%(D^0J(D^^^^m, 031^*»J, 

^^^7Ktt^c^#^tt»j^^b-c^j;<, #tst^ "smimk ttmm± 
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1, 1, 2— TY^/V-dm^l/, 1, 1, 1, 2, 3, 3, 3-^^/V^-n 
V\ Jtrflci&lJ:}*. m^TurbuhalerJ (^^tl) ^L-C^^tLTV ^5P^A^#if 

[0084] ^AmL<j*M^^v^;h^ hy^v 5 

[oo85] *mm<DT7 s ~>ik<&®\^ mm&^mmmtLsX^m p ^s^-rs^aw* 

, ^BS^J, ^JF3!k ,£JMfiJ, S^J, &J»&Jfc£!k ^5tKJR^J*fett^ffl»^dS 
MMconm^h^^. — $£ta).ooi~ioM%-e£>*9, 0*b<«o.oo5~i%-efc§ 

o P^A*fc^iM^:fflWJ^*5V^-CfflV^^>tb§#J'^{*, 0.1~5%(Df5fflrt-Cfc 

•So 
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^mn-n^^tiz>ik&m&2o » §—2000^ g , ut^<\±mon g-soo^ g-^- 

[0086] «H3m«^, ^(l)^$tbS^^L<tt^^±fFW$HS^ *fcfi 

i&^tmrn. copd. mM.&£xfiTu/u3e—&&#k<Dt&mfc^ mnF^y 

?u^-r/V$Cifcmx.l-£^tr—h\ CDP-870*5j;t^T^y^^)^TNF§:^fr-f^/ 
V^-^mm, cox-2mWM(Mx-^v^y%J>^ ±U=z^>^\ uy^=i^yy\ 

)V"f^i^y7\ ;wan^77\ /^l/^^r^^oit^^hyndr^) ;^>33;vf3^ 

[0087] *mm<D4k&®k, n^hv^.y^mmm, 5-»'>yt 

—if (5 - LO) PS.W^J*fc«5 - yaKdf->y^-— ^mmt^y^M (FLAP) t^=? 
~*h£©#ffl«r&g"r3o ^RJS, i7Wh^;ABT-761;:7^u^h^;^K:^-y^ 
;Abbott-79175 ;Abbott-85761 ;N-(5-g^)-^^-^cn^-2-T/V^r/V^/V7^-^T5K 
; 2,6-v 5 -tert-^/V^^/— /VtK^yV ; if ^#ZD-2 (D^h^i-^h^tKnt 0 
7^ ; SB-210661 ; L-739010#<Z>fc°y ^/Wgi-2-^T7t7^ W 7{b^ ; L-7465 
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30^<D2-^T/=¥/yWfr^;MK-59K MK-886*5«tOTAY-X-10054)?35S^tf h 

frl&o 

\ LTC4, LTD4, UYE^^^.W-T^^^Yt^mW^^'t^ : 

; BIIL284/260#<D^y if y#/V^yy K ; ^ £xj^f 74 
/VjJXb, T7*M*K ^B^T/^^K ^/^K /l-JJXh (Verlukast;MK- 
679), RG-12525, Ro-245913, (CGP45715A) *5j;t^BAY-X-7195#(D 

[0088] «K«:;§^ ^sjco^^^oi^^-^yv^T^y^^y^-^^^/^ 

i^^^^cO^^v 5 ^^^— if (PDE) ; PDE4Ffi#^J^ti>«llft&P 

DET^y^^ifVi^, T-fy^— ^PDE4DPl^J^rc{iPDE5Pl*^Ji:(Df^ffl^& 

[0089] ^K^fc. @ p ^fc^mmx-u^ti^ *mm<Dit&mk, Mx.it, -»y 

>\ r^^y*— Tif^^-y, i^K#^^y, yun^^^y, yvy^yv, 

[0090] *mwte&t^ *mw<Dfc&mt, nm^mi-^^^^y2^mi^T^ 

[0091] ^mmfe^tc, ^mm<Djk&mk, ^^v^4y°4^mi^r^^^ht<Dmm 

[0092] ^mmu^t^ Jfmn<Dik&mt, yW/w^-t-Kyy, y^/v^.yv^ y^ 
)vy°xi^j-~)VT^y, ^^mKyy. y^— K^y^Kyy, t77^^ns^ ^y 
y^yy^g^, ^h^tK^yy^^^ ^ynyyyy^^^ h^yy^^ 

[0093] ifmmnjL, ^mmco^mt, rh^°>, t^-yy, ^v^vu-k yy°yhn 
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*5 i^tV^rn- /3 -THV^y^^#:T=f^h ( /3 S^#:^y*y-f:/ 

^.mm^r^ ^mm^it^mt^ y^f^^ttWr— h^Kyp^/vy^v? 
[0094] *mm\*tifz. ^mm(Dit^mt^ ^xv^m&nm^^i (igf-d 

^m^tc ^mmwk&mt, y/i^yyK hyr^yu^ r-feh^K, -<yn 

[0095] « w^i^j^ -^y^y^yy n^wr-if paw^j, -r^^ 

(MMP-l), 3^^— if-2(MMP-8). 37^— if-3(MMP-13), ^hnyy^/>- 
-l(MMP-3)^hnyy->V-2(MMP-10)^oJ;^bnyy->^-3(MMP-ll), MM 
P-9*5j:U?MMP-12(DPE.^J^^(D#fffl^i^^-r§ 0 
[0096] ^$&m<Dik&!$)b, CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR 

4, CCR5, CCR6, CCR7, CCR8, CCR9. CCR10*3 it^CCRll (CCyr^y— ) ;CXC 
RU CXCR2, CXCR3, CXCR4*5j;t^CXCR5 (C-X-C7r5D- ) ;CX3CR1#<DC-X3 

[0097] ^mm<Dit^t, -y-4h*4^hv< tey-4hz>4^y?i-Mikmm 

-7=xrs^ ILl~15^-a-tp-ry^— n^y(IL). fc^wy^- n^dp^ryy 
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[0098] l&m fttfcfcu *&m<Dfc&Wk. ^Ay^n^y^(ig) , j&syvzfV^WUffl. $a 

[0099] *|SWr±*fc. *mM<Dfc&mt, tJJK^K^j:^©!^^, WvMK >>h 

[0100] *ftm(D4k&Vok, -<^y>mmfc. fhW^y, -^yn^fK 

Ti/?n\f/V^ ^v^nfcVK ^V^^olfVv, i/K 

y^tVK r-^y>v, y-^^v 5 ^ y^try^jif^-vtr/K ^fe/w^tr/w;Wv^ 
y-tf/K ^wttvv, yh^tVvfeJ;^^^^V/^if(D^mpi*^J;^V^V 

[oioi] *3swr±*fc. *ftm<oi\&mk, tf>mmm<DmmtL,x%ibtix\,^h<Db<D 

yn^^r^K, t^fhPv'xyv^- K, ^777^, ^P7A7^, 7*X/1/-7t> 

nm^-£TV])T^^», yv^wv-^y K^y/v^v-v, yyy^v^ xtw 

(DT^^iT-^yy^) ; ^#*^^J(f?!Jx.«\ ifyyy^y, evy^^y^ tr^ 
^v^asit^trywuf^otr^r/^n^K, ^y— ;v*=>?*yv— u^<d^ 
y^K) ;*5j;t^h^yy7— mw&Kfli*.^ ^b^yk t=^->k rivy-yy^y 
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[0102] (ii) ^rc^hayV^pJ (MtLtt**:*^^. hl/*7xy, yu^i^m^ Koo^ 
U^U'rmyT^'T—V) , LHRHT^^htUttLHRHT^h (0iRfc£ 

(iv) fjfegH^tf>8ltBI&»!U Mx.l«H^fei#:, ^H^Wf*^L#:(^x.^ 

^wmmmmx.^ MiMiH^raj^iiiN- (3-^-4- 

7/^P7x^;W) -7-^^v--6- (3-^/K7^y/^n^^)^i/y^-4- 

(Gefitinib, AZD1839) „ N-(3-^^/K7cn^/V) -6, 
h d r^-) :3 r-7-y^>'-4-T5^(erlotinib, OSI-774) *5,fctJ<6 — T^y/VT^K— N- (3 
-^ P p-4-7/Vtn7x^) - 7- (3-^/K7^y/:7 0 n7K^X) ^^/y^— 4- 
T5>-(CI1033)#(OEGFR7r5y— fP^t- ^PJ-W^ll) ;^!lx.^jfiL/J^ft5R 

[0103] (v) jfiLWff^Pl«^J, ^!Jx.^jkWrt&l0J^ii5itH^^a*^Pl«i-§ 1 b^ WZSi 

„ WO97/30035, W097/32856, *5J:tAV098/13354^^^$^/t^^^) , *3«tTJ? 

(vi) 3^V^^^^A4^S^^|S^^^^iyh:WO99/02166-^, WOOO/40529^ 
. WOOO/41669-^-, WO01/92224-^\ WO02/04434^-*5j:U $ WO02/08213^(cl^^ 
£frlfz.i[:i^$)¥f<D ifa.1f 4R£5 (vascular damaging agents)^. 
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(vii) T^±^mm. ^!Ix.filSIS2503^^(D, _hfBtf>^— ^VM-^rf-ST^ir^ 
^ fel-ras T^ir^, 

(viii) M^p53^M^BRCAl^L<«BRCA2^(^M^jt^ 
^^-rST7°n— 5", v^vC^T^-— if, ^5^^— if 3:7^*030^)^^ 

if gNf£rfflV^/£<?fOGDEPT (Gene-directed enzyme pro-drug therapy) (DT 

(ix) ^S^fefe^T^n— ^\ -Y^— n-f^2 N -f^— n^^4^rt«Gr 
anulocyte-Macrophage Colony Stimulating Factor(GM — CSF^cDlMr-^-'fV^r 
#K-T§ex-vivo, m-vWo^<DB^<DWm&^<7)f&^&m$iir%f'fc<DT^ti-- f 

[0104] #W5W#fcfBffc<D»^#&fcipCT, «T©fb^&5«tUt, ^ *M#B#K: 

[0105] EtOAc : g^^rc^/V 
DCM:^nn^y 
NBS : N - :/n^e=i^@^5K 
DMF:N, N-^^/V^/V-fcsT^K 
DMSO : v^^VKVV^ v-K 
THF : ^h^tKn^7^ 
TFA: MJ^/V^-ng^^ 
MS : ^^^hn^hy— 

APCI : Atmospheric Chemical Ionization Method 
HCltlfifife 

[0106] ^K^0#i^*5V^-C, ifi**HHPLCf3\ r Waters Symmetry C8, Xterra or Phenomenex 
Gemini columnsJ§rfflV\ ^W^^te, T~£h^-hV^£i£Z$^y7T— (@1^T>^e 
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V^c 0 Tfefc, *5^trri^57^-«:, ^y#^/WBV^Tofc 0 £fc, SCX » % ^ 
/V*^^f£lJ^V^@tBjfim (solid phase extraction) SrlcSfeU U^U^ 

[0107] ur^mmim^^^x^mm^^m^mmi-^K htx^mm^tiKm 
mmmi 

>f/H-N-^75/}^o t»tvy ^-^^vvj-^yvj-s-^y 7f-y (2-B 
utoxy-7,8-dihydro-9-{[2-(3-{N-[(3-methoxycarbonylmethylphenyl-l-yl)methyl]-N- 
methylamino}propyl)piperidin-4-yl]methyl}-8-oxoadenine) CO^j^; 

Mbii] 




[0108] XjBG) 

4-(^^^/V^— /V^^^^/V)-t°^yv ? ^-l-^7/V^V^-tert-^^/V^^^/V(4 
-(Methanesulufonyloxymethyl)piperidine-l-carboxylic acid tert-butyl ester) 

Wbi2] 




4-tKndriy-t:°^yv ? >'-l-^;/V7^V^-tert-^^-/V^^7^/V(4-Hydroxyl 
methylpiperidine-l-carboxylic acid tert-butyl ester) 15.4g(71.5mmol)COTHF^^(30 
0ml) ^hy^^/VT^25ml(179mmol\ 4-v ? ^/VT^/t°y>Vl81mg(1.48mmolX 
^^^^/^-^6.5ml(84.0mmol)^0°C*e*PX.7i^, mUX30ftMWL,fc o 
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ft&m&vtto &&m&kvxwmik&vtii9As&mit 0 »92% 

*H NMR (CDC1 ) 6 4.15 (2H, brd J= 13.4 Hz), 4.07 (2H, d J= 6.5 Hz), 3.02 (3H, s), 

3 

2.71 (2H, brt, J= 13.4 Hz), 1.96-1.84 (1H, m), 1.74 (2H, brd J= 13.4 Hz), 1.46 (9H 
, s), 1.27-1.16 (2H, m). 



2-^>^^-9-{[2-(l-tert-^>^^/V^^/V^^i/)t°^y> ? ^-4-/r/V]^^/H-8-^ 
h^i/T^-^^(2-Butoxy-9-{[2-(l-tert-butoxycarbonyloxy)piperidin-4-yl]methyl}- 
8-methoxyadenine) 



> (2-Butoxy-8-methoxyadenine) 3.03g (9.08mmol)0O 
DMF|«(90ml) iZLfik&lJVVJ* 3.19g (23.0mmol\ A-Wl/^V^^/V^i/^/V 
)-t°^y^^-l-^/V#V^-tert-^^/V^^^/V(4-(methanesulufonyloxymethyl)-^ 
peridine-l-carboxylic acid tert-butyl ester)3.19g (10.9mmol)^^XL60 o C-el0B#^^^ 
80°C-C2.5R#P^ 100 o C-e2B#K^#Lfc o mW&m£:'&. l&fP^^K50ml^PX., ? 

oh^m (50mi)-e3[HittmL/t o mmm^MTKmrn^^iy^^x^rnvtc^ m 

^b-C^^/^— ^7V-^f-^(l:2)^fflV^Ty^^^^ 0 |tM^fV\ S&HffciX 
*H NMR (CDC1 ) 8 5.79 (2H, bs), 4.30 (2H, t, J= 6.7 Hz), 4.12 (3H, s), 3.81 (2H, d 

3 

, J= 7.3 Hz), 2.70-2.60 (2H, m), 2.06-1.70 (4H, m), 1.58-1.40 (5H, m), 1.45 (9H, s) 
, 1.28-1.14 (2H, m), 0.97 (3H, t, J= 7.4 Hz). 



[0109] XMiO 



Mbl3] 




o 



[0110] XMiiO 
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\?s<y^-i-4;V)^;V\- 8-^hdrv^T-r ? ^^(2-Butoxy-9-[(2-{3-[(N-tert-butoxy 
carbonyloxy)-N-methylamino]propyl}piperidin-4-yl)methyl]-8-methoxyadenine) 

Wbi4] 



X@(ii)-e#^tL/>f^^305 mg (0.70mmol)^ hy^V^-dg^^lOml^P^L^^ 
-e30^^t#bfc o ^^^^^m, DMF8ml^Px.fc 0 3-^aa^intV^^/^/^V 
^ tert-^^/V^^/V 298mg (1.43mmol), ^^y^A488mg (3.53mmol\ 

#y^ii9mg (o.7i5mmoi)^ia-e^px.. ^.-eisBtRfk 60 o c-e4n#Pfg. 80T;-e5.5 

mmmwvtco mm^m^, *20mi^jn?u ^pp^/w^eomo^ttmuto mm 
% 

*H NMR (CDC1 ) 8 5.14 (2H, bs), 4.27 (2H, t, J= 6.7 Hz), 4.11 (3H, s), 3.81 (2H, d 

3 

, J= 7.3 Hz), 3.24-3.18 (2H, m), 2.89-2.84 (2H, m), 2.83 (3H, s), 2.32-2.27 (2H, m) 
, 1.93-1.66 (10H, m), 1.60-1.28 (6H, m), 1.44 (9H, s), 0.96 (3H, t, J= 7.4 Hz). 



2- ^>^^-9-{[2-(3-{N-[(3-^h^^/V^^/V^^/V7cn^/V-l-^/V)^^/V]-N-^ 
^/VT^/}7°titVV)t 0 ^y^^-4-^/V]^^/H-8-^h :3 rv'T^^^(2-Butoxy-9-{[2-( 

3- {N-[(3-methoxycarbonylmethylphenyl-l-yl)methyl]-N-methylamino}propyl)piperid 
in-4-yl]methyl}-8-methoxyadenine) (Dcj-JgrSc 




[0111] X@(iv) 



Mbl5] 
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X©(iii)-e#fetv/c^'^^181mg (0.357mmoD^hy7/^n^Bfe 5 m&tiaX&m. 
-ZttfrffiWUto fiMfnKW^20ml^Px., 33%^/— /^ PP */v 

A(50ml x 3)t*WUc 0 W«Ja^*a^^>^A-e^Lfc^, ^JET*«I 
Lfc 0 #^fcft^^^^^y—/^*(5ml)^^*^^Ty^^^^hy ^^96.7111 
g (1.46mmol\ Z-yfrsV^/V-^^^/V-W^^/V^^sV 77.1mg (0.432mmol)^^& 

*H NMR (CDCl ) 8 7.30-7.14 (4H, m), 5.22 (2H, bs), 4.27 (2H, t, J= 6.7 Hz), 4.10 ( 

3 

3H, s), 3.81 (2H, d, J= 7.3 Hz), 3.69 (3H, s), 3.61 (3H, s), 3.45 (2H, s), 2.93-2.86 ( 
2H, m), 2.39-2.30 (4H, m), 2.17 (3H, s), 1.93-1.68 (10H, m), 1.60-1.30 (6H, m), 0. 
96 (3H, t, J= 7.4 Hz). 



2-^>drv/-7,8-v ? l:Ki3-9-{[2-(3-{N-[(3-^h^-^/^#— ;V^;V7^.=- 
^^/V]-N-^^/VT5/}7°ritVV)t 0 ^yv?^-4-^/V]^^-/H-8-^-^yTT ? ^^(2-But 
oxy-7 , 8-dihydro-9-{[2-(3-{N-[(3-methoxycarbonylmethylphenyl- 1 -yl)methyl]-N-m 
ethylamino}propyl)piperidin-4-yl]methyl}-8-oxoadenine) (Di^tfc, 



XS(iv)-e#fe^c^^l35mg (0.238mmol)(D^/— /V^(10ml)(31^gE^(20 

om d&mttmmtommw.L.tio mnmwTkx^nu mvx^tcmfo&m&vtc 
o &&mi£kL,xmmfc&mo7m S &mt 0 W8i% 

! H NMR (DMSO-d ) 5 7.35-7.10 (4H, m), 6.64 (2H, bs), 4.13 (2H, t, J= 6.6 Hz), 3. 

6 

65 (2H, s), 3.60 (3H, s), 3.53 (2H, d, J= 7.1 Hz), 3.40 (2H, s), 2.79-2.75 (2H, m), 2 
.30 (2H, t, J= 6.9 Hz), 2.22 (2H, t, J= 7.4 Hz), 2.08 (3H, s), 1.80-1.70 (3H, m), 1.6 



[0112] Ii(v) 



Mbl6] 
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8-1.52 (4H, m), 1.50-1.33 (4H, m), 1.20-1.10 (2H, m), 0.92 (3H, t, J= 7.3 Hz). 
[0113] mMW2 

2-^>^^-7,8-^tKn-9-{[2-(3-{N-[(3-^h^i/^7/V^^/V^^/V^ai^/V-l-^/V) 
^^/V]T5y}^°^tVV)t°^yv ? ^-4-^'7V]^^/V}-8-^-dryT^^^(2-Butoxy-7 ) 8-d 
ihydro-9-{[2-(3-{N-[(3-methoxycarbonylmethylphenyl-l-yl)methyl]amino}propyl)pip 
eridin-4-yl]methyl}-8-oxoadenine) CD-cftfc 

Mki7] 




[0114] lg(0 

2-^>^^-9-({2-[3-(N-^^ri^/V)^t2tVV]t°^y^^-4-^/H^^/V)-8-^-^.yT 
7*^1/ (2-Butoxy-9-({2-[3-(N-phthaloyl)propyl]piperidin-4-yl}methyl)-8-oxoadenin 
e) 

Mbl8] 




||Jg^J10X@(i)-e#btb7t>fb'^^296mg (0.682mmol)^ hV7fr*v&Wt8 mlSr 
*Px.^M-e40^#b/c o *§8fcSH&*3K DMF 8ml^Px.7t 0 3-^n*^ntVV7^ 
/W5K311mg (1.16mmolX ^H^y^A474mg (3.43mmolX a^b^y^A113mg (0.6 
83mmoDSr^ja-e*P^, 80 < C"C5.5^Wit^L^:„ ?g#fclr®*^ *20ml^Px. N 

Sffr84&327mg&#;fco i»92% 

*H NMR (CDC1 ) 6 7.85-7.82 (2H, m), 7.75-7.71 (2H, m), 5.13 (2H, bs), 4.26 (2H, 

3 

t, J= 6.7 Hz), 4.09 (3H, s), 3.80-3.73 (4H, m), 1.79-1.58 (10H, m), 1.53-1.43 (3H, 
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m), 0.96 (3H, t, J= 7.3 Hz). 
[0115] XMii) 

2-^>^^-94[2-(3-{N-[(3-^h^^7V#^/^^/V^^^/V-l-^/V)^^-7V]T5y} 
Zf^M^^V^-4-^M-^^h8-^h^>'T7 t ^ ^(2-Butoxy-9-{[2-(3-{N-[(3 
-methoxycarbonylmethylphenyl-l-yl)methyl]amino}propyl)piperidin-4-yl]methyl}-8- 



X@(i)-e#^^f^^i^292mg (0.559mmol)(Z)^/— /l^MlOmMCtK^vV— 

@#£^i®^J;9l&*Wt, JgfiKSrW*«, £MfPfi#*30ml£;?JPx., 33%^/-/V- 
^nn7jvW^(150ml)-CttmL/t o ^M^^^BH'^V^A-C^L^, MJ± 

A 1 78mg (2 .69mmol) % S-^/V^/V^^^/Vg^^^/V^^^/VCCS-formylphenyOacetic 
acid methyl ester) 105mg (0.588moDSr^ia-CAP^., ^i&-C45B#IKISH$Ufco 

t&ft]^^7k6 ml^P^L, 33%^^y— /V-^nn^7kA(45ml)-ettt±ibf' 0 

^33% 

*H NMR (CDC1 ) 5 7.36-7.18 (4H, m), 5.14 (2H, brs), 4.26 (2H, t, J = 6.7 Hz), 4.1 

3 

0 (3H, s), 3.87 (2H, brs), 3.76 (2H, d, J= 7.3 Hz), 3.69 (3H, s), 3.64 (2H, s), 3.00-2 
.94 (2H, m), 2.84-2.78 (2H, m), 2.47-2.41 (2H, m), 1.93-1.70 (7H, m), 1.60-1.42 ( 
4H, m), 1.34-1.23 (2H, m), 0.96 (3H, t, J = 7.4 Hz). 



2-^X^^-7,8-^tKn-9-{[2-(3-{N-[(3-yh^^7V^^/vy^/V7 ; n^/V-l-/r/V) 
^^/V]T^y}^ntVV)t°^!J> ? ^-4--r/V]y^/H-8-^-^yT'T ; ^^(2-Butoxy-7,8-d 



methoxyadenine) 



Mki9] 




[0116] XMiiO 
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ihydro-9-{[2-(3-{N-[(3-methoxycarbonylmethylphenyl- 1 -yDmethyl] amino}propyl)pip 
eridin-4-yl]methyl}-8-oxoadenine) 

Mb20] 




JM<®^htVfcik&Qs97.2 mg (0.176mmol)<D^/— /H§Ml0ml)^M®K20 
66% 

'H NMR (DMSO-d ) 8 9.85 (1H, bs), 7.34-7.14 (4H, m), 6.45 (2H, brs), 4.14 (2H, t 

6 

, J= 6.6 Hz), 3.81 (1H, brs), 3.68 (2H, s), 3.61 (3H, s), 3.53 (2H, d, J= 7.2 Hz), 3.4 
2 (2H, s), 2.89-2.80 (2H, m), 2.70-2.60 (2H, m), 2.36-2.28 (2H, m), 1.89-1.72 (3H 
, m), 1.68-1.58 (4H, m), 1.42-1.32 (2H, m), 1.20-1.11 (2H, m), 0.92 (3H, t, J= 7.3 
Hz). 

[0117] mmm 

7,8-^tKn-9-(l-{2-[3-(^h^^/V^^/V^^/V)^^/^->]^^/Ht°-<yv ? ^-4- 
4^^^)-2-(2-?tY^^Y^)-8-ttyT"f~ >-(7,8-Dihydro-9-(l-{2-[3-(met 
hoxycarbonylmethyl)phenoxy]ethyl}piperidin-4-ylmethyl)-2-(2-methoxyethoxy)-8-o 
xoadenine) (Di^jfc 
Wb21] 




[0118] X@(i) 
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9-[l-(tert-^ h^i/^7/V^^/V)t°^y v 5 ^-4-^/V^^/H-2-(2-^ h^>*- h^)S- 
^h^ci/T* 7*?=. 1/ (9-[ 1 -(t ert-But oxy carbonyl)piperidin-4-ylmethyl] -2-(2-methoxyet 
hoxy)-8-methoxyadenine) 
Mb22] 



2-{(2-^h^^^h^^)}-8-^h^^T'7 :2 ^>'(2-{(2-Methoxyethoxy)}-8-methoxyade 
nine) lO.Og (41. 8mmol)(DDMF^^ (350ml) fc&XVVJ* 7.52g (54.4mmol). 4-(^ 

thanesulufonyloxymethyl)-piperidine-l-carboxylic acid tert-butyl ester) 14. 7g (50.2 
mmol)^P^.80°C-eilB#^*i#b7b o )§l^f*i^ f&fP^*fck300ml^n*U 

p*/^ (750mi)-e^mbf' o ^jg^^TK^^^iy^^-e^Mb/-^, MffiT 

#:i:L-rgiJS{b^l2.5 g£r#fc 0 lR^69% 

'H NMR (CDC1 ) 8 5.24 (2H, bs), 4.44 (2H, t, J= 5.0 Hz), 4.11 (3H, s), 3.81 (2H, d 

3 

, J= 7.3 Hz), 3.76 (2H, t, J= 5.0 Hz), 3.41 (3H, s), 2.70-2.58 (2H, m), 2.07-1.95 (1 
H, m), 1.84-1.72 (2H, m), 1.56-1.48 (2H, m), 1.45 (9H, s), 1.25-1.12 (2H, m). 



8-^h^^-9-(l-{2-[3-(^h^^/V^^/^^/V)^^/dr^]^^-/V}t 0 -<yv ? ^-4--r 

/V^^/V)-2-(2-^h^iy^h^iy)T'X^>"(8-Methoxy-9-(l-{2-[3-(methoxycarbonyl 

methyl)phenoxy]ethyl}piperidin-4-ylmethyl)-2-(2-methoxyethoxy)adenine) 



X@(i)-e#^tLfc^^356mg (0.816mmol)^ hV7^vBm5ml&MZ-m^ 



o 




[0119] X@(ii) 



Wb23] 




WO 2007/034882 



70 



PCT/JP2006/318758 



35ftffi&Ut 0 mfc&Wj&k. DMF 8ml^Px.fc 0 [3-(2-^ftxb^;/)7x^/H^ 
jgb^/V^^TVV ([3-(2-bromoethoxy)phenyl]acetic acid methyl ester) 356mg (1.30 
mmolX m.WiW}M02 mg (5.08 mmo^mUXM^ 60r^2B#flQii#Ut o MM 

*H NMR (CDC1 ) 8 7.22-7.21 (1H, m), 6.91-6.88 (1H, m), 6.83-6.77 (2H, m), 5.17 

3 

(2H, brs), 4.43 (4H, t, J= 5.0 Hz), 4.10 (2H, s), 3.87 (2H, d, J= 6.3 Hz), 3.75 (2H, t 
J= 5.0 Hz), 3.69 (3H, s), 3.59 (2H, s), 3.47 (3H, s), 2.20-2.05 (2H, m), 1.80-1.50 ( 
7H, m). 
[0120] X@(iii) 

7,8-^tKn-9-(l-{2-[3-(^h^^/V^^/V^^/V)^^y^^]^^/Ht 0 ^yv?^-4- 
^/M^/V)-2-(2-^hdr^^h=3f-^)-8-^-dryT7 ;i ^>-(7,8-Dihydro-9-(l-{2-[3-(met 
hoxycarbonylmethyl)phenoxy]ethyl}piperidin-4-ylmethyl)-2-(2-methoxyethoxy)-8-o 
xoadenine) 



Mb24] 




X@(ii)"C#fetLfc^^314mg (0.593mmol)<£>^/— /M§«(10ml)^M®K200 

o &^mi^ti.xmm^m3i3mg^mc. 0 iumoo% 

*H NMR (DMSO-d ) 8 7.23-7.18 (1H, m), 6.84-6.76 (3H, m), 4.25 (2H, t, J= 4.6 H 

6 

z), 4.02 (2H, t J= 5.9 Hz), 3.67-3.59 (2H, m), 3.63 (2H, s), 3.61 (3H, s), 3.54 (2H, 
d, J= 7.2 Hz), 3.29 (3H, s), 2.91-2.87 (2H, m), 2.64 (2H, t, J= 5.9 Hz), 1.99-1.93 ( 
2H, m), 1.86-1.70 (1H, m), 1.56-1.46 (2H, m), 1.28-1.14 (2H, m). 

[0121] 

7,8-> ? tKn-9-{i-[3-(N-{2-[3-(^h^f^/v^— ;v^/v)y^^y]^;v]-n-^ 
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( 7 , 8-Dihydro-9-{ 1 -[3-(N-{2-[3-(methoxycarbonylmethyl)phenoxy]ethyl}-N-methyla 
mino)propyl]piperidin-4-ylmethyl}-2-(2-methoxyethoxy)-8-oxoadenine) CD^-f^ 
Mb25] 




[0122] XfS(i) 

9-(l43-[N-(tert-^>^^/V^^/V)-N-^^/VT5/]7°ntVHt°^<yv ; ^-4-^/^ 
^/V)-8-y< h^i/'TT 5 ~ V (9-( 1 -{3-[N-(tert-Butoxycarbonyl)-N-methylamino]propyl 
}piperidin-4-ylmethyl)-2-(2-methoxyethoxy)-8-methoxyadenine) 
Wb26] 




HJfe^|3, XfiG^t^fc^-^LOlg (2.30mmol)i^ hy^/^ng^^OmlSriP 
X.^?a-C55^#bfc 0 DMF 25ml^Px.fc 0 N^tert-^/Kfr/l^ 

^/^-N-O-^nn^ntV^-N-^/VT^^" (N-tert-butoxycarbonyl-N-(3-chloropr 
opyl)-N-methylamine) 964mg (4.64mmol), J»2.93g (21.2mmoOSr^iB."Cin 

X., 80 o C-e9B#r B W#bfc o i§gfcSr@*^ ^fP^^K50ml^Px., 25%^/— ;v- 
^nc2^/VA(150ml)-ettmbfc o ^S^^TKa^^^^A-e^Mbf'^, MX 

£LTB'JSfb^983mg£r#fCo 11X^84% 

! H NMR (CDC1 ) 8 5.40 (2H, bs), 4.43 (2H, t, J= 5.0 Hz), 4.10 (3H, s), 3.81 (2H, d 

3 

, J= 7.3 Hz), 3.75 (2H, t, J= 5.0 Hz), 3.43 (3H, s), 3.26-3.18 (2H, m), 2.95-2.86 (2 
H, m), 2.84 (3H, s), 2.34-2.26 (2H, m), 1.94-1.82 (3H, m), 1.75-1.66 (2H, m), 1.61 
-1.53 (2H, m), 1.44 (9H, s), 1.46-1.33 (2H, m). 
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[0123] ZDBGQ 



oxy-9-{l-[3-(N-{2-[3-(methoxycarbonylmethyl)phenoxy]ethyl}-N-methylamino)prop 
yl]piperidin-4-ylmethyl}-2-(2-methoxyethoxy)adenine) (D-iitft 



X@(i)-e#fett7 v c^^^»295g (0.581mmol)^ hU^/V^ng^ 5ml^P^L^^-C4 
0#Jf#Ufc„ }§$££©icfL DMF 8ml^P^.fc 0 [3-(2-^t2«h^S/)7^-^]g^ 
m^7V 225mg (0.825mmol\ |*^#y^640g (4.63mmoDSr^ii.'CAnxLx 60°C-C4 
B#r^*#L7t 0 i§$&H£*&, ISfP^ife^K30ml^Px., 33%^/— ;^pn*;^ 

^246mg^#fc 0 112*71% 

*H NMR (CDC1 ) 5 7.22-7.20 (1H, m), 6.85-6.78 (3H, m), 5.19 (2H, brs), 4.43 (2H, 

3 

t, J= 4.9 Hz), 4.10 (3H, s), 4.07 (2H, t, J= 6.4 Hz), 3.83 (2H, d J= 7.3 Hz), 3.75 (2 
H, t, J= 4.9 Hz), 3.68 (3H, s), 3.58 (2H, s), 3.42 (3H, s), 2.80 (2H, t, J= 5.6 Hz), 2. 
58-2.46 (2H, m), 2.17 (3H, m), 2.24-1.56 (11H, m). 



7,8-i^tKn-9-{l-[3-(N-{2-[3-(^h^r^/V^— /k^^/V)7^y^-^]rc^/H-N-^^- 
/VT5y)^ntVV]t°^y^^-4-^/^^/H-2-(2-^h^^^hdev/)-8-^-dryTT y ^^ 
(7,8-Dihydro-9-{l-[3-(N-{2-[3-(methoxycarbonylmethyl)phenoxy]ethyl}-N-methyla 
mino)propyl]piperidin-4-ylmethyl}-2-(2-methoxyethoxy)-8-oxoadenine) 



Mb27] 




[0124] XMiii) 



Mfc28] 
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o 




JlfflBTmtbtVfcfc&mU mg (0.407mmol)GQ^y— /V^(7. 5ml) 1^^(15 
^y-^&tiO*., WmbT^fc@#:^«Lfc 0 fi&@#£bT^®ffr^l52mg£# 

rt 0 iR^64% 

! H NMR (DMSO-d ) 8 9.87 (1H, brs), 7.23-7.19 (1H, m), 6.83-6.80 (3H, m), 6.43 ( 

6 

2H, brs), 4.26 (2H, t, J= 4.6 Hz), 4.01 (2H, t, J= 5.8 Hz), 3.70-3.58 (2H, m), 3.63 ( 
2H, s), 3.60 (3H, s), 3.54 (2H, d, J= 7.2 Hz), 3.27 (3H, s), 2.83-2.74 (2H, m), 2.68 
(2H, t, J= 5.8 Hz), 2.38 (2H, t, J= 5.8 Hz), 2.30-2.16 (2H, m), 2.22 (3H, s), 1.84-1. 
70 (3H, m), 1.58-1.44 (4H, m), 1.27-1.10 (3H, m). 



7,8-^tKn-9-[l-(3-{N-[3-(^h^^/V^^/^^/V)^^v ? /V]-N-^^7VT57}^ 0 
ntVV)t°^y^^-4-^/V^^/V]-8-^^yT^^^(7,8-Dihydro-9-[l-(3-{N-[3-(m 
ethoxylcarbonylmethyl)benzyl]-N-methylamino}propyl)piperidin-4-ylmethyl]-2-(2-m 
ethoxyethoxy)-8-oxoadenine) (D-cttffc 



8-^h^r^-9-[l-(3-{N-[3-C?<hdriy^/V#— /V^/V)^^/W]-N-^/UT^A^ 
t°/V)t°^y^^-4-^r/^^-/V]T'7 s ^^ (8-Methoxy-9-[l-(3-{N-[3-(methoxylcarbo 
nylmethyl)benzyl]-N-methylamino}propyl)piperidin-4-ylmethyl]-2-(2-methoxyethox 



[0125] mfaM5 



Wb29] 




[0126] lg(0 
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y)adenine) 

Mb30] 




X@(i)-e#^^fc^-^^l423g (0.836mmol)^ hy^/^ng^^l5ml^P 

^^^hy^^280mg (4.24mmolX 3-0JvV5/K7;n^ 228mg (1.28mmo 
D^r^^T^P^., ^?U-t?210#r H W#bfc o i§jifc£rg*^ tMfP^^C50 ml^JPx., 3 
3%^^y— /v-^nn/jN/^(i50ml)-ettmbfci o ^mM^Ui^Wt^^^^J^n 

*H NMR (CDC1 ) 8 7.32-7.14 (4H, m), 5.19 (2H, brs), 4.43 (2H, t, J= 4.9 Hz), 4.10 

3 

(3H, s), 3.84 (2H, d, J= 7.2 Hz), 3.75 (2H, t, J= 4.9 Hz), 3.68 (3H, s), 3.63 (2H, s), 
3.38 (3H, s), 2.44-2.40 (2H, m), 2.24 (3H, s), 2.30-1.80 (11H, m), 1.70-1.60 (2H, 
m). 

[0127] XS(ii) 

7,8->?tKn-9-{l-[3-(N-{2-[3-(^h^^/V^^/V^^/V)^^/^v']rc^-/V}-N-^^- 
/VT^/)^°ntVV]t°^y^>'-4-^/M^/H-2-(2-^h^^^h^^)-8-^^yT'T ? ^^ 
(7,8-Dihydro-9-{l-[3-(N-{2-[3-(methoxycarbonylmethyl)phenoxy]ethyl}-N-methyl 
amino)propyl]piperidin-4-ylmethyl}-2-(2-methoxyethoxy)-8-oxoadenine) 

Mb3i] 




X@(i)-e#fe^fc^^312mg (0.548mmol)(7W/— /H»(10ml)^2t?»(200 
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1(51^82% 

*H NMR (DMSO-d ) 6 9.88 (1H, brs), 7.28-7.25 (1H, m), 7.23-7.06 (3H, m), 6.49 ( 

6 

2H, brs), 4.26 (2H, t, J= 4.7 Hz), 3.65 (2H, s), 3.60 (3H, s), 3.54 (2H, d, J= 7.1 Hz) 
, 3.39 (2H, s), 3.37 (2H, s), 3.29 (3H, s), 2.80-2.72 (2H, m), 2.32-2.20 (4H, m), 2.0 
9 (3H, s), 1.82-1.68 (3H, m), 1.60-1.42 (4H, m), 1.24-1.10 (3H, m). 
[0128] H»!|6 

2-^>^^-7,8-^tKn-9-(l-{2-[3-(^h^^/V^^/^^/k)^^y^rv/]^^/Ht° 
^)iy>-4:-4/V^;V)-S-^yT^f^ (2-Butoxy-7,8-dihydro-9-(l-{2-[3-(met 
hoxycarbonylmethyDphenoxy] ethyl}piperidin-4-ylmethyl)-8-oxoadenine) CD n"Jjj5c 
Wb32] 




[0129] X@(i) 

2-^>^^-8-^h^iy-9-(i-{2-[3-(^h^^/v#^/^^/v)7^y^-^]^^/Ht°^ 

^Jly-A-^/V^AdT'T^l^ (2-Butoxy-8-methoxy-9-(l-{2-[3-(methoxycarbonyl 

methyl)phenoxy]ethyl}piperidin-4-ylmethyl)adenine) 

Wb33] 




%mmi, X@(i)-e#^tLfc^^^)260mg (0.5976mmol)^ hV7/^vWtm5 ml&- 
M^m^AOftUW^fz.* mW&W^k, DMF 8ml^P^.rt 0 [3-(2-^n^mh^^) 

249mg (0.911mmol\ ^^y>>^661mg (4.78mmol)^?S 



WO 2007/034882 



76 



PCT/JP2006/318758 



M90 mi)-ettmb/5i 0 mmm^my^mm^^^^^xmm^t^k, mz-rmw^ 

^#)259mg^#rb 0 1^82% 

*H NMR (CDC1 ) 8 7.25-7.20 (1H, m), 6.88-6.79 (3H, m), 5.19 (2H, brs), 4.27 (2H, 

3 

t, J= 6.7 Hz), 4.21-4.12 (2H, m), 4.11 (3H, s), 3.90 (2H, t, J= 7.2 Hz), 3.69 (3H, s) 
, 3.59 (2H, s), 3.14-3.04 (2H, m), 2.90-2.83 (2H, m), 2.28-2.15 (2H, m), 2.00-1.66 
(8H, m), 1.54-1.44 (2H, m), 1.42-1.22 (5H, m), 0.96 (3H, t, J= 7.4 Hz). 



2-^>^^-7,8-^tK^-9-(l-{2-[3-(^^^^/^^^/^^^/^)^ ; nydf-v/]^^/^}t <, 

^)^-±-^;V^;V)-%-ttyT<f^/ (2-Butoxy-9-(l-{2-[3-(methoxycarbonyl 
methyl)phenoxy]ethyl}piperidin-4-ylmethyl)-8-oxoadenine) 



X@(i)-e#&>^fci^^259mg (0.491mmol)(D^y— /l4§$t(10ml)«gfc^(200 

ix mn^mwmmk\^c. 0 m^mmi^x^m^, mm^x^t-mw-^mm^t' 
„ &&mfotvxmMit&m99mg&mc 0 M79% 

*H NMR (DMSO-d ) 8 9.87 (1H, brs), 7.23-7.19 (1H, m), 6.83-6.80 (3H, m), 6.41 ( 

6 

2H, brs), 4.14 (2H, t, J= 6.8 Hz), 4.02 (2H, t, J= 5.8 Hz), 3.61 (2H, s), 3.56 (3H, s) 
, 3.55 (2H, d, J= 6.6 Hz), 3.34 (3H, s), 2.94-2.86 (2H, m), 2.64 (2H, t, J= 5.8 Hz), 
1.96 (2H, brt, J= 7.0 Hz), 1.85-1.72 (1H, m), 1.68-1.58 (2H, m), 1.54-1.46 (2H, m) 
, 1.41-1.30 (2H, m), 1.26-1.12 (2H, m), 0.92 (3H, t, J= 7.3 Hz). 



2-7>^^-7,8-^tKn-9-{l-[3-(N-{2-[3-(^h^^/V^^/V^^-/V')7^y^^]^ 
^/VhN-^^/VT57)^ntVV]t°^y^^-4-^/W^/H-8-^^ryT-7 ? ^^ (2-Buto 
xy-9-{l-[3-(N-{2-[3-(methoxycarbonylmethyl)phenoxy]ethyl}-N-methylamino)propy 



[0130] X@(ii) 




[0131] mMM7 
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l]piperidin-4-ylmethyl}-8-oxoadenine) (O^f^ 



Wb35] 




[0132] 



2-^>drv/-8-^hdrv/-9-{l-[3-(N-{2-[3-(7<h^r^/V^— /M^/^aiy^V]^ 
/H-N-^^/VT$y)7 0 nfcVHt°^y> ? ^-4-^/^^-/HTT ? ^^ (2-Butoxy-8-metho 
xy-9-{l-[3-(N-{2-[3-(methoxycarbonylmethyl)phenoxy]ethyl}-N-methylamino)propy 
l]piperidin-4-ylmethyl}adenine) 



HJfeflll, X@(ii)-e#^tLf'^'^#/239 mg (0.473mmol)^ MJ^/l^ug^S ml£r 
^PX.^ia-e35^m#bfc 0 ig«&Sr©*8K DMF 5mlSr*P^fc„ [3-G-^aW^'» 
-7^^/V]-@^^^-/H96mg (0.718mmol\ #^#JJ^526mg (3.81mmol)3r^&-e 
M?L, &Q°C^mm, 80 o Ct?1.5B#rBW#bfc o ^l^fit, f&fP^i&7k20ml^n 
^L, 33%^^7— ^-^nn/jN7^(90ml)-ettt±ib^ o ^M^Tk^^^v^-C 

V\ M^«4^LTgiJMlt;i^234 mg2r#/c 0 I|5t*83% 

*H NMR (CDC1 ) 8 7.27-7.20 (1H, m), 6.85-6.78 (3H, m), 5.19 (2H, brs), 4.26 (2H, 

3 

t, J= 6.6 Hz), 4.09 (3H, s), 4.07 (2H, t, J= 5.6 Hz), 3.84 (2H, d, J= 7.3 Hz), 3.68 (3 
H, s), 3.58 (2H, s), 2.80 (2H, t, J= 5.6 Hz), 2.58-2.48 (2H, m), 2.35 (3H, s), 2.24-1 
.60 (15H, m), 1.54-1.43 (2H, m), 0.96 (3H, t, J= 7.4 Hz). 



2-^>dr^>-7,8-> ? tKn-9-{l-[3-(N-{2-[3-(^h : 3r^/V^— ;V^;V)7^;^ZA^ 



Mfc36] 




[0133] X@(ii) 
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^;vyn-^;VT^/)^ri\i°M^^iy>-A-^;V^M-S-^yTT^^ (2-Buto 

xy-7,8-dihydro-9-{l-[3-(N-{2-[3-(methoxycarbonylmethyl)phenoxy]ethyl}-N-meth 

ylamino)propyl]piperidin-4-ylmethyl}-8-oxoadenine) 

Mb37] 



X@(i)-C#^tV7c^-^#l230mg (0.385mmol)(D^^y— /V^(10ml)^a^^(200 
! H NMR (DMSO-d ) 6 9.85 (1H, brs), 7.26-7.19 (1H, m), 6.88-6.63 (3H, m), 6.41 ( 

6 

2H, brs), 4.14 (2H, t, J= 6.6 Hz), 4.01 (2H, t, J= 5.8 Hz), 3.63 (2H, s), 3.60 (2H, s) 
, 3.53 (2H, d, J= 7.2 Hz), 2.84-2.76 (2H, m), 2.67 (2H, t, J= 5.8 Hz), 2.50 (2H, t, J 
= 5.8 Hz), 2.28-2.15 (2H, m), 2.21 (3H, s), 1.81-1.70 (3H, m), 1.68-1.57 (2H, m), 
1.56-1.30 (6H, m), 1.22-1.10 (2H, m), 0.92 (3H, t, J= 7.3 Hz). 



7,8-v ? fcRn-9-(l-{2-[3-(^h^#/MK— ;V^;V)y^/^i/]^^-M^^-V^>-4r- 
4/V^;V)-2<2-^Y^iy^Y^iy)-S-^yT^f^> (9-(l-{2-[3-(Methoxycarbony 
lmethyl)phenoxy]ethyl}piperidin-4-ylethyl)-2-(2-methoxyethoxy)-8-oxoadenine) CO 



[0135] ISO) 

9-(l-tert-^>^^/^— /kt°^y^^-4-^/k^^/^)-8-7<h^iy-2-(2-^h^r^^h 
^^Tr-V (9-(l-tert-Butoxycarbonylpiperidin-4-ylethyl)-8-methoxy-2-(2-met 




[0134] 



MM8 



Mb38] 



O 
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hoxyethoxy)adenine) 



Mk39] 




NH 



o 



8-^h^i/-2-(2-^h^iX3ih^iy)T7 ? ^^(8-methoxy-2-(2-methoxyethoxy)adenin 
e) 3.27g (13.7mmol)<^4-[2-(^^^/V*^/V^^)^^/Ht°^y 
-tert-^^/V^J^^/V(4-[2-(methanesulufonyloxy)ethyl]piperidine-l-carboxylic aci 
d tert-butyl ester) 4.21g (13.7mmol)^fflV\ ^5fe#!|3X@(i)£|WMSI^LT 
bTgiJ®^^3.62 g£r#fc 0 1^59% 

*H NMR (CDC1 ) 5 5.44 (2H, brs), 4.44 (2H, t, J = 5.0 Hz), 4.12 (3H, s), 3.96 (2H, 

3 

t, J = 5.4 Hz), 3.75 (2H, t, J = 5.0 Hz), 3.43 (3H, s), 2.67-2.06 (2H, m), 1.83-1.65 
(6H, m), 1.45 (9H, s), 1.40-1.33 (1H, m), 1.18-1.1 1(2H, m). 



8-^h^^-9-(i-{2-[3-(^h^^/^-/^^/^)^^y^iy]^^/Ht 0 ^yv ? ^-4--)' 

;V^^;V)-2-{2-^V^i^^-V^-i^)T'f^-> (8-Mehoxy-9-(l-{2-[3-(methoxycarbonyl 
methyl)phenoxy]ethyl}piperidin-4-ylethyl)-2-(2-methoxyethoxy)adenine) 



x@(i)^#^^^b^o.35 g (o.78mmoi)^ffl v \ mmimrMaotmm^xm 

*H NMR (DMSO-d ) 5 7.20 (1H, dd, J = 8.4 Hz, 7.6 Hz), 6.83-6.77 (5H, m), 4.28 ( 

6 

2H, t, J = 4.8 Hz), 4.03 (3H, s), 4.01 (2H, t, J = 6.0 Hz), 3.86 (2H, t, J = 6.9 Hz), 3 
.63 (2H, s), 3.63-3.59 (2H, m), 3.59 (3H, s), 3.29 (3H, s), 2.90-2.86 (2H, m), 2.62 ( 



[0136] X@(ii) 



Wb40] 
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2H, t, J = 5.8 Hz), 1.96-1.88 (2H, m), 1.72-1.66 (2H, m), 1.61-1.57 (2H, m), 1.18- 
1.1K3H, m). 
[0137] XM(jii) 

7 ) 8-v ? tKn-9-(l-{2-[3-(^h^r^7^— /V^^/V)7^y=arv']^^/Hfc 0 ^yv?^-4- 
^/k^^/k)-2-(2-^h^iy^h^iy)-8-^-^yT^^^(7,8-Dihydro-9-(l-{2-[3-(met 
hoxycarbonylmethyl)phenoxy]ethyl}piperidin-4-ylethyl)-2-(2-methoxyethoxy)-8-ox 
oadenine) 



Mb4i] 




X@(ii)-C#^tL^b^0.36g (0.66mmol)£fflV\ HJtf?!jlX@(v)^|W)#^bT 
fifeH^LT«JB>fb^0.31gSr#fe, i»90% 

*H NMR (DMSO-d ) 5 9.96 (1H, brs), 7.20 (1H, dd, J = 8.4 Hz, 7.6 Hz), 6.83-6.77 

6 

(3H, m), 6.53 (2H, brs), 4.26 (2H, t, J = 4.8 Hz), 4.02 (2H, t, J = 5.9 Hz), 3.69 (2H, 
t, J = 6.9 Hz), 3.63 (2H, s), 3.63-3.58 (2H, m), 3.60 (3H, s), 3.28 (3H, s), 2.90-2.8 
6 (2H, m), 2.63 (2H, t, J = 5.9 Hz), 1.96-1.88 (2H, m), 1.72-1.67 (2H, m), 1.58-1.5 
5 (2H, m), 1.16-1.11(3H, m). 

[0138] 

7,8-i^tKti-9-[l-(3-[{N-^^/V-N-[3-(^h^^/V^^/^^/V)^^> ? /V]}T5/] 
^°ntVV)t°^y^^-4-^/Vrc^/v]-2-(2-^h^^^h : 3r^)-8-^-dryT-x^^ (7,8-D 
ihydro-9-[l-(3-[{N-methyl-N-[3-(methoxycarbonylmethyl)benzyl]}amino]propyl)pip 
eridin-4-ylethyl]-2-(2-methoxyethoxy)-8-oxoadenine) (Dij-jfc 
Wb42] 
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[0139] xmo 

9-( l-[3-{[N-(tert-7>^^/V^^/V)-N-^^/V]T5/}7°n \f/V\ t°-<y i?>-A—(/V 

^^;V)-S-^Y^-2-{2-^Y^ly^-Y^iy)T"f^> (9-(l-[3-{[N-(tert-Butoxycarbon 

yl)-N-methyl]amino}propyl]piperidin-4-ylethyl)-8-methoxy-2-(2-methoxyethoxy)ad 

enine) 

Wb43] 




H*^!l8X@(i)-e#bn^b^l.02g (2.25mmol)£rfflV\ Hife^lXm(iii)£IH 
*H NMR (CDC1 ) 8 5.30 (2H, brs), 4.42 (2H, t, J = 5.0 Hz), 4.11 (3H, s), 3.96 (2H, 

3 

t, J = 7.0 Hz), 3.75 (2H, t, J = 5.0 Hz), 3.43 (3H, s), 3.25-2.20 (2H, m), 3.05-2.89 
(2H, m), 2.84 (3H, s), 2.50-2.30 (2H, m), 2.10-1.65 (9H, m), 1.45 (9H, s), 1.45-1.1 
9 (2H, m). 
[0140] X@(ii) 

9-[l-(3-[{N-^^/V-N-[3-(^h^^/V^^/V^^/V)^^i^/V]}T5/]7°cit:VV)t 0 ^ 

V^-4-^/V^/]^y8-^b^-2-(2-^h^^h^>)TT^> (9-[l-(3-[{N-Meth 

yl-N-[3-(methoxycarbonylmethyl)benzyl]}amino]propyl)piperidin-4-ylethyl]-8-meth 

oxy-2-(2-methoxyethoxy)adenine) 

Wb44] 
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Xm(0-e#btb^b^0.41g (0.79mmol)£rfflV\ ^^!IlX@(iv)i:lll#^b-C 
! H NMR (DMSO-d ) 5 7.23 (1H, dd, J = 7.9 Hz, 7.4 Hz), 7.17 (1H, s), 7.15 (1H, d, 

6 

J = 7.9 Hz), 7.11 (1H, d, J = 7.4 Hz), 6.81 (2H, brs), 4.28 (2H, t, J = 4.8 Hz), 4.04 
(3H, s), 3.86 (2H, t, J = 6.9 Hz), 3.65 (2H, s), 3.62-3.59 (2H, m), 3.60 (3H, s), 3.4 
0 (2H, s), 3.29 (3H, s), 2.80-2.75 (2H, m), 2.29 (2H, t, J = 7.1 Hz), 2.22-2.05 (2H, 
m), 2.08 (3H, s), 1.75-1.63 (4H, m), 1.60-1.54 (4H, m), 1.10-1.05 (3H, m). 



7,8-^tKn-9-[l-(3-[{N-^^/V-N-[3-(p<h^^/V^^/^^/V)^<>^v ? /V]}T$y] 
7°t3tVk)t 0 ^y^^-4-^7k^^/k]-2-(2-^h^^3ihdf-v')-8-^-dryTT f =^ (7,8-D 
ihydro-9-[l-(3-[{N-methyl-N-[3-(methoxycarbonylmethyl)benzyl]}amino]propyl)pip 
eridin-4-ylethyl]-2-(2-methoxyethoxy)-8-oxoadenine) 



nmn)xmhtitcit^-m.26g (o.45mmoi)£fflv\ mmmiiMMtmm^x 

6fe@#£LT^®ffc^&0.22g£r#fc„ M87% 

*H NMR (DMSO-d ) 8 9.86 (1H, s), 7.25 (1H, dd, J = 8.0 Hz, 7.5 Hz), 7.17 (1H, s), 

6 

7.15 (1H, d, J = 8.0 Hz), 7.11 (1H, d, J = 7.5 Hz), 6.43 (2H, brs), 4.25 (2H, t, J = 
4.7 Hz), 3.68 (2H, t, J = 7.0 Hz), 3.65 (2H, s), 3.62-3.59 (2H, m), 3.60 (3H, s), 3.3 
0 (2H, s), 3.28 (3H, s), 2.78-2.73 (2H, m), 2.29 (2H, t, J = 7.1 Hz), 2.22-2.05 (2H, 
m), 2.08 (3H, s), 1.75-1.65 (4H, m), 1.58-1.54 (4H, m), 1.13-1.05 (3H, m). 



[0141] X@(iii) 



Mk45] 
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[0142] 



7,8-^tKn-9-{l-[3-([N-^^/V-N42-[3-(^h^^/V#— /V^^/V)^^/^^]^^- 

y (7,8-Dihydro-9-{l-[3-([N-methyl-N-{2-[3-(methoxycarbonylmethyl)phenoxy]eth 
yl}]amino)propyl]piperidin-4-ylethyl}-2-(2-methoxyethoxy)-8-oxoadenine) (Di^tfit 



9-{l-[3-([N-^^/V-N-{2-[3-(^h^^/V^^/Vy^-/V)^^ydrv^]^^-/H]T5/)7 0 
ntVV]t°^y^^-4-^/V3z^/H-8-^h^v^-2-(2-^h^r^^h^r^)T'X^^ (9-{l-[3 
-([N-Methyl-N-{2-[3-(methoxycarbonylmethyl)phenoxy]ethyl}]amino)propyl]piperidi 
n-4-ylethyl}-8-methoxy-2-(2-methoxyethoxy)adenine) 



mMM8Tm(i)-?nbthtcfc-&m0.27g (0.53mmol)£rfflV\ mMM3JLn(u)tmm 
! H NMR (DMSO-d ) 5 7.23-7.18 (1H, m), 6.87-6.77 (5H, m), 4.27 (2H, t, J = 4.8 

6 

Hz), 4.04 (3H, s), 4.00 (2H, t, J = 5.8 Hz), 3.85 (2H, t, J = 6.9 Hz), 3.65 (2H, s), 3. 
62-3.58 (2H, m), 3.60 (3H, s), 3.28 (3H, s), 2.80-2.74 (2H, m), 2.66 (2H, t, J = 5.8 
Hz), 2.36 (2H, t, J = 7.1 Hz), 2.23-2.17 (2H, m), 2.21 (3H, s), 1.68-1.63 (4H, m), 1 
.60-1.54 (4H, m), 1.12-1.05 (3H, m). 



Mb46] 




[0143] X@(i) 



Wb47] 




[0144] X@(ii) 
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7,8-^tKa-9-{l-[3-([N-^^/V-N42-[3-(^h^^/V^^/V^^/V)^^/ :3 rv']^^- 

1/ (7,8-Dihydro-9-{l-[3-([N-methyl-N-{2-[3-(methoxycarbonylmethyl)phenoxy]eth 

yl}]amino)propyl]piperidin-4-ylethyl}-2-(2-methoxyethoxy)-8-oxoadenine) 

Wb48] 




X@(i)Tl#^^b^0.21g (0.33mmol)£ffll\ ^»!|llMv)£|lrl1SI^LT 
*H NMR (DMSO-d ) 8 7.23-7.18 (1H, m), 6.83-6.78 (3H, m), 6.54 (2H, brs), 4.26 ( 

6 

2H, t, J = 4.8 Hz), 4.00 (2H, t, J = 5.9 Hz), 3.68 (2H, t, J = 6.9 Hz), 3.63 (2H, s), 3 
.61-3.58 (2H, m), 3.60 (3H, s), 3.28 (3H, s), 2.80-2.74 (2H, m), 2.66 (2H, t, J = 5.8 
Hz), 2.36 (2H, t, J = 7.1 Hz), 2.23-2.18 (2H, m), 2.21 (3H, s), 1.80-1.68 (4H, m), 
1.58-1.51 (4H, m), 1.13-1.06 (3H, m). 
[0145] MMMll 

2-^>^^-7,8-^tKn-9-(l-{2-[3-(^h^^/V^^/^^/P-)7^y^rv/]^^/Ht° 
^<V^-4-^/V^;V)-8-^yTT^^y (2-Butoxy-7,8-dihydro-9-(l-{2-[3-(met 
hoxycarbonylmethyl)phenoxy]ethyl}piperidin-4-ylethyl)-8-oxoadenine) COc^c 
Mfc49] 




[0146] li(0 

2-:/h^-8-^h^-9-(l-{2-[3-(^h^#/vtf^ ;v^;v)y^./^l/]=r.^-;v}}£^< 

^^•y-^-A^^.=f-;V)Tf^- 1/ (2-Butoxy-8-methoxy-9-(l-{2-[3-(methoxycarbonyl 
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methyl)phenoxy]ethyl}piperidin-4-ylethyl)adenine) 



Mfc50] 



NH 2 




(2-Butoxy-9-(l-tert-butoxycarbonylpiperidin-4-ylethyl)-8-methoxyadenine)0 
.25g (0.72mmol)£JBV\ Hlfef?!j3X@(ii)^^|#^bT^^»^^bTgiJS^^ 
^0.27g£r#fc o 4X4*69% 

*H NMR (DMSO-d ) 8 7.20 (1H, dd, J = 7.8 Hz, 7.4 Hz), 6.83-6.75 (5H, m), 4.15 ( 

6 

2H, t, J = 6.6 Hz), 4.04 (3H, s), 4.01 (2H, t, J = 5.8 Hz), 3.87 (2H, t, J = 6.8 Hz), 3 
.63 (2H, s), 3.60 (3H, s), 2.90-2.86 (2H, m), 2.62 (2H, t, J = 5.8 Hz), 1.96-1.88 (2 
H, m), 1.73-1.58 (6H, m), 1.43-1.37 (2H, m), 1.18-1.11(3H, m), 0.91 (3H, t, J = 7. 
4 Hz). 



2-^>^^-7,8-^tKn-9-(l-{2-[3-(^h^^^/V^^/V^^/V)^^/^v / ]^^-/Ht° 
^V^-4-4^^M-8-^yTT^> (2-Butoxy-7,8-dihydro-9-(l-{2-[3-(met 
hoxycarbonylmethyl)phenoxy]ethyl}piperidin-4-ylethyl)-8-oxoadenine) 



X@(i)-e#^>tvfc^-^#;0.25g (0.47 mmol)£rffll\ mkWlJMMbmmZLX 
*H NMR (DMSO-d ) 8 9.87 (1H, brs), 7.20 (1H, dd, J = 7.7 Hz, 7.5 Hz), 6.83-6.79 

6 

(3H, m), 6.40 (2H, brs), 4.14 (2H, t, J = 6.6 Hz), 4.01 (2H, t, J = 5.9 Hz), 3.69 (2H, 



[0147] X@(u) 



Wb51] 
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t, J = 6.8 Hz), 3.63 (2H, s), 3.60 (3H, s), 2.90-2.86 (2H, m), 2.62 (2H, t, J = 5.8 H 
z), 1.96-1.88 (2H, m), 1.73-1.55 (6H, m), 1.43-1.37 (2H, m), 1.18-1.11(3H, m), 0. 
91 (3H, t, J = 7.4 Hz). 
[0148] MMM12 

2-^>^^-7,8-^tKti-9-{l-[3-([N-^^/WN-{2-[3-(^hdr^/^^/k^/k)^ 

;n/drv/]^/v}]T5/):7°n tVHt^D ^y-4-^xf;V}-8-t^y7f^y (2-But 

oxy-7,8-dihydro-9-{l-[3-([N-methyl-N-{2-[3-(methoxycarbonylmethyl)phenoxy]et 

hyl}]amino)propyl]piperidin-4-ylethyl}-8-oxoadenine)<Dl^^ 

Mb52] 

T 2 H 

N-V-N 

[0149] X@(i) 

2-^>^^-9-(l-[3-{[N-(tert-^>^^/V^^/V)-N-^^/V]T^y}7°nt 0 /V]t°^y 
v ? ^-4--f/^^^/k)-8-^h^iyT'T f — > (2-Butoxy-9-(l-[3-{[N-(tert-butoxycarbon 
yl)-N-methyl]amino}propyl]piperidin-4-ylethyl)-8-methoxyadenine) 
Mb53] 

NH 2 




2-^>^^-9-(l-tert-^>^^/V^^/Vt°^y^^-4-^/V^^/k)-8-^h^^T-x 
(2-Butoxy-9-(l-tert-butoxycarbonylpiperidin-4-ylethyl)-8-methoxyadenine)0 



.71g (2.02mmol)£fflV\ H»!jlX@(iii)tlll#^bT^fe^^i!bTgiJM^ 



^)0.62g^#7t o I&*59% 

J H NMR (CDC1 ) 6 6.77 (2H, brs), 4.15 (2H, t, J = 6.6 Hz), 4.04 (3H, s), 3.86 (2H, 

3 

t, J = 6.8 Hz), 3.13 (2H, t, J = 7.2 Hz), 2.83-2.75 (2H, m), 2.74 (3H, s), 2.22-2.18 
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(2H, m), 1.80-1.55 (10H, m), 1.42-1.37 (2H, m), 1.37 (9H, s), 1.15-1.08 (3H, m), 0 
.92 (3H, t, J = 7.4 Hz). 



2-^>^^-9-{l-[3-([N-^^7V-N-{2-[3-(7<h^^/V^^/^^/V)^aiydf-^]^^ 
/H]T^y)^nfcVHt°^y^^-4-^/V^^/VK8-^h^rv'T'7 2 ^^ (2-Butoxy-9-{l-[3 
-([N-methyl-N-{2-[3-(methoxycarbonylmethyl)phenoxy]ethyl}]amino)propyl]piperidi 
n-4-ylethyl}-8-methoxyadenine) 



X@(i)-e#^tV7t^^0.29g(0.55 mmol)£fflV\ HJg^l3X@(ii)t|R|#(3:bT^ 
! H NMR (DMSO-d ) 8 7.22-7.18 (1H, m), 6.87-6.70 (5H, m), 4.15 (2H, t, J = 6.6 

6 

Hz), 4.04 (3H, s), 4.00 (2H, t, J = 5.9 Hz), 3.85 (2H, t, J = 6.8 Hz), 3.63 (2H, s), 3. 
60 (3H, s), 2.80-2.74 (2H, m), 2.66 (2H, t, J = 5.8 Hz), 2.36 (2H, t, J = 7.1 Hz), 2. 
23-2.17 (2H, m), 2.20 (3H, s), 1.75-1.60 (6H, m), 1.59-1.47 (4H, m), 1.44-1.34 (2 
H, m), 1.13-1.06 (3H, m), 0.91 (3H, t, J = 7.4 Hz). 



2-^>^^-7,8-> ? tKn-9-{l-[3-([N-^^-/V-N-{2-[3-(^hdr^/V#^/^^-/V)^ 
^ydf-^]^^/v}]T^y)^ 0 ntVHt°^y ^-A-^/V^;V}-8-tty Tf^ > (2-But 
oxy-7,8-dihydro-9-{l-[3-([N-methyl-N-{2-[3-(methoxycarbonylmethyl)phenoxy]et 
hyl}]amino)propyl]piperidin-4-ylethyl}-8-oxoadenine) 



[0150] X@(iO 




[0151] X@(iii) 



Mk55] 
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X@(ii)-C#^^c^^0.22g (0.37mmol)^l\ mfoWlJM<y)km&\Z.VX 
*H NMR (DMSO-d ) 8 9.88 (1H, brs), 7.20 (1H, dd, J = 7.3 Hz, 7.2 Hz), 6.82-6.79 

6 

(3H, m), 6.41 (2H, brs), 4.13 (2H, t, J = 6.6 Hz), 4.00 (2H, t, J = 5.8 Hz), 3.68 (2H, 
t, J = 6.9 Hz), 3.62 (2H, s), 3.60 (3H, s), 2.79-2.74 (2H, m), 2.66 (2H, t, J = 5.8 H 
z), 2.36 (2H, t, J = 7.1 Hz), 2.23-2.17 (2H, m), 2.21 (3H, s), 1.75-1.57 (6H, m), 1.5 
6-1.47 (4H, m), 1.42-1.34 (2H, m), 1.13-1.06 (3H, m), 0.91 (3H, t, J = 7.4 Hz). 



7,8-v ? tKn-9-(l-{[3-(^hdr^/k^— ;Mf;V)7x-/V]7;^M^ /k^vHtT 
^Viy^-4-4^^M-2-(2-^h^iy^h^iy)-8-^yT^^ (7,8-Dihydro-9-( 

1- {[3-(methoxycarbonylmethyl)phenyl]aminocarbonylmethyl}piperidin-4-ylethyl)-2-( 

2- methoxyethoxy)-8-oxoadenine) CO-n*j^ 



8-^h^^-9-(l-{[3-(^h^^/V^^/^^/k)^a:^/V]T^y^7/V^^/^^/Ht°^ 
y^-4-^/V^/V)-2-(2-^h^>^h^>)T^^ (8-Methoxy-9-(l-{[3-(methox 
ycarbonylmethyl)phenyl]aminocarbonylmethyl}piperidin-4-ylethyl)-2-(2-methoxyeth 
oxy)adenine) 



[0152] 



MM13 



Mb56] 




[0153] X@(i) 



Mb57] 
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o 



m^20^mWVfc o hV7/\'jrviffim&W3s'&. DMF 10mU J^vWA 0.28g(2.0m 
mol\ 2-^ad-N-{3-(^hdr^/k^=/^^/k)^;n^/HTirhT^K (2-chloro-N-{3 
-(methoxycarbonylmethyl)phenyOacetamide) 84mg(0.35mmol)^P^L^fi"C18B#F^S 
#Lfc 0 mm^m^, 7k£#Px., ^nn*W^/-M3/l)-CttWLfc 

^99% 

*H NMR (DMSO-d ) 5 9.63 (1H, s), 7.54-7.52 (2H, m), 7.24 (1H, dd, J = 8.6 Hz, 7. 

6 

6 Hz), 6.94 (1H, d, J = 7.6 Hz), 6.81 (2H, brs), 4.27 (2H, t, J = 4.8 Hz), 4.05 (3H, s 
), 3.88 (2H, t, J = 7.0 Hz), 3.64 (2H, s), 3.63-3.57 (2H, m), 3.61 (3H, s), 3.28 (3H, 
s), 3.04 (2H, s), 2.85-2.80 (2H, m), 2.10-2.01 (2H, m), 1.74-1.69 (2H, m), 1.66-1. 
60 (2H, m), 1.30-1.25 (2H, m), 1.14-1.11 (1H, m). 



7,8-^tKn-9-(l-{[3-(^h^i/^/V^— /V^^/V)^^^/HT^y^/V^^/V^^/Ht: 0 
^Vi^>-4-4/^^/^)-2-(2-^h^y^h^y)-8-^r^-yTT^> (7,8~Dihydro-9-( 

1- {[3-(methoxycarbonylmethyl)phenyl]aminocarbonylmethyl}piperidin-4-ylethyl)-2-( 

2- methoxyethoxy)-8-oxoadenine) 



[0154] X@(ii) 



Mb58] 



O 
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X@(ii)-C#^>ttfc^^0.17g (0.31mmoD£JBV\ H»!jlX©(v)i:^)#^b-C 
*H NMR (DMSO-d ) 8 9.93 (1H, brs), 9.63 (1H, s), 7.55-7.52 (2H, m), 7.24 (1H, d 

6 

d, J = 8.6 Hz, 7.6 Hz), 6.94 (1H, d, J = 7.6 Hz), 6.46 (2H, brs), 4.26 (2H, t, J = 4.8 
Hz), 3.71 (2H, t, J = 7.1 Hz), 3.64 (2H, s), 3.63-3.57 (2H, m), 3.61 (3H, s), 3.28 ( 
3H, s), 3.05 (2H, s), 2.85-2.80 (2H, m), 2.10-2.01 (2H, m), 1.74-1.69 (2H, m), 1.6 
4-1.57 (2H, m), 1.30-1.10 (3H, m). 

[0155] 

2-^>^rv^-7,8-v ? tKn-9-(l-{[3-(^h^^7^— ;V^;V)-7^~ ;V]T^J$);V^~ 
7V^;V}}i°^)-Jl/-A-4?V^7V)-8-ttyT<f=^l/ (2-Butoxy-7,8-dihydro-9-(l-{ 
[3-(methoxycarbonylmethyl)phenyl]aminocarbonylmethyl}piperidin-4-ylethyl)-8-oxo 
adenine) CD-c^c 
Mb59] 




2-^>^^-9-(l-tert-y>^^/V^^/Vt°^y> ? ^-4-^/^^/V)-8-^hdr^TT ? 
^>'(2-butoxy-9-(l-tert-butoxycarbonylpiperidin-4-ylmethyl)-8-methoxyadenine) 
0.19g(0.44mmol)£2-^Pn-N-{3-(^h^>#/V^— /V}Ti?bT5K (2- 
chloro-N-{3-(methoxycarbonylmethyl)phenyl} 

acetamide) 0.12g(0.49mmol)^fflV\ Hife#!jl3X@(i\ Xf£(ii)<D)lR^|I)tlt;iLT64 
*H NMR (DMSO-d ) 5 9.95 (1H, brs), 9.63 (1H, s), 7.55 (1H, d, J = 8.8 Hz), 7.54 ( 

6 

1H, s), 7.24 (1H, dd, J = 8.8 Hz, 7.6 Hz), 6.94 (1H, d, J = 7.6 Hz), 6.44 (2H, brs), 
4.14 (2H, t, J = 6.6 Hz), 3.64 (2H, s), 3.61 (3H, s), 3.57 (2H, d, J = 7.3 Hz), 3.05 ( 
2H, s), 2.85-2.80 (2H, m), 2.10-2.04 (2H, m), 1.85-1.74 (1H, m), 1.68-1.60 (2H, m 
), 1.54-1.50 (2H, m), 1.40-1.33 (4H, m), 0.91 (3H, t, J = 7.4 Hz). 
[0156] M1MM15 
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-Butoxy-7,8-dihydro-9-{l-[(N-{2-[3-(methoxylcarbonylmethyl)phenoxy]ethyl}-N-m 
ethyl)aminomethylacarbonyl]piperidin-4-ylmethyl}-8-oxoadenine) <£>1=j"$g 



2-^>^v/-8-^h^^-9-(fc 0 ^Uv ? ^-4-^/^^/V)T'^— V (2-Butoxy-8-methoxy- 
9-(piperidin-4-ylmethyl)adenine) 

Mb6i] 



^mir^ticX DUfi-fe @ #:^b-C^fS^^ 1 .54g (4.6mmol)£#fc 0 

*H NMR (DMSO-d ) 8 6.81 (2H, brs), 4.16 (2H, t, J = 6.6 Hz), 4.05 (3H, s), 3.73 ( 

6 

2H, d, J = 7.1 Hz), 3.09 (2H, m), 2.68-2.59 (2H, m), 1.99-1.92 (1H, m), 1.68-1.66 
(2H, m), 1.58-1.53 (2H, m), 1.44-1.35 (2H, m), 1.23-1.19 (2H, m), 0.92 (3H, t, J = 
7.4 Hz). 



2-^>^^-7,8-^tKn-94l-[(N-{2-[3-(^h^^/V^^/V^^-/V)^^ydr^]^^- 
2-Butoxy-7,8-dihydro-9-{l-[(N-{2-[3-(methoxylcarbonylmethyl)phenoxy]ethyl}-N- 



Mfc60] 




[0157] X@(i) 




V^NH 



[0158] XMu) 



WO 2007/034882 



PCT/JP2006/318758 



methyl)aminomethylacarbonyl]piperidin-4-ylmethyl}-8-oxoadenine) 



Ht62] 




O 



N 



o 



-Q 




p 



X@(ii)-e#^tvfc2-^>^^-8-^h=ari/-9-(fc°-<y 



■4->f /V^^/^Tt*^^ (2- 



butoxy-8-methoxy-9-(piperidin-4-ylmethyl)adenine) 500mg(l . lSmmoDcODMF^fe ( 
10ml) ^MJ^^vVT^ 236 n l(1.73mmol)^P^V^T^nnT-fe^-/V^n7^K 110 
ju 1 (1.38 mmol)^P^.fc 0 mMrQ2^W^\JtM., 7k&Mz.X?^>^U 

#£>tWc^ffi-DMF 5ml^Px.^:^. ^y^VtVV^^/VT^^ 772 ju l(4.49mmo 
IX N-{2-[3-(methoxycarbonyl)phenoxy]ethyl}-N-methylamine hydrochloride 

388mg(1.15mmol)^Px.T, 60r^3B#rBWPif^*#Ut o T^&MzJzMl, ?nxi^/V 

agt^^y- /nomi , Mt^soo^i^px., 80^90^pM#l/c o 

@f*<^IiJH^^^160mg (0.27mmol)^#fc o lW37% 

*H NMR (DMSO-d ) 8 9.86 (1H, brs), 7.20 (1H, t, J = 7.6 Hz), 6.82-6.79 (3H, m), 

6 

6.42 (2H, brs), 4.28 (1H, d, J = 12.9 Hz), 4.13 (2H, t, J = 6.6 Hz), 4.05-3.78 (3H, 
m), 3.62 (2H, s), 3.59 (3H, s), 3.53 (2H, d, J = 7.2 Hz), 3.29 (1H, d, J = 13.7 Hz), 3 
.15 (1H, d, J = 13.7 Hz), 2.88 (1H, t, J = 12.9 Hz), 2.80-2.71 (2H, m), 2.81-2.45 (1 
H, m), 2.27 (3H, s), 2.03-1.96 (1H, s), 1.66-1.59 (2H, s), 1.56-1.49 (2H, s), 1.42-1 
.33 (2H, s), 1.21-1.11 (2H, s), 1.02-0.97 (2H, s), 0.90 (3H, t, J = 7.4 Hz). 
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[0159] 



7 ) 8-v > tKn-2-(2-^hdr^>rchdr^)-9-{l-[(N-{2-[3-(^h :3 rv / ^/V^— sV^sV)?^/ 

^-^(7,8-Dihydro-2-(2-methoxyethoxy)-9-{l-[(N-{2-[3-(methoxylcarbonylmethy 
l)phenoxy]ethyl}-N-methyl)aminomethylacarbonyl]piperidin-4-ylmethyl}-8-oxoadeni 
ne) (D&m 



*H NMR (DMSO-d ) 8 9.89 (1H, brs), 7.21 (1H, t, J = 7.6 Hz), 6.84-6.77 (3H, m), 

6 

6.44 (2H, brs), 4.00-4.23 (3H, m), 4.07-3.98 (3H, m), 3.64-3.60 (2H, m), 3.62 (2H, 
s), 3.59 (3H, s), 3.53 (2H, d, J = 7.2 Hz), 3.32-3.30 (1H, m), 3.27 (3H, s), 3.16 (1 
H, d, J = 13.6 Hz), 2.97-2.85 (2H, m), 2.80-2.72 (2H, m), 2.27 (3H, s), 2.06-1.98 ( 
1H, m), 1.55-1.50 (2H, m), 1.22-1.10 (2H, m), 1.06-0.95 (3H, t, J = 7.4 Hz). 



7,8-^tKn-2-(2-^h^^-3ih^^)-9-[l-(N-{2-[3-(^hdr^yj/V#^/M^-/V)^^y 

Tr-^ (7,8-Dihydro-2-(2-methoxyethoxy)-9-{l-[(N-{2-[3-(methoxylcarbonylme 
thyl)phenoxy]ethyl}-N-methyl)aminocarbonylmethyl]piperidin-4-ylmethyl}-8-oxoade 
nine) CD&ffc 
ML64] 



Wb63] 




[0160] mmmi7 
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[0161] nmo 



8-^hdr^-2-^>dr^>-9-(t°^yv ; ^-4-^r/M^-/V)T'7 s ^^ (8-Methoxy-2-(2-meth 
oxyethoxy)-9-(piperidin-4-ylmethyl)adenine) 



*H NMR (DMSO-d ) 8 6.83 (2H, brs), 4.27 (2H, dd, J = 4.6, 4.6 Hz), 4.05 (3H, s), 

6 

3.72 (2H, d, J = 6.0 Hz), 3.46-3.41 (1H, m), 3.29 (3H, s), 3.08-3.02 (2H, m), 2.61- 
2.54 (2H, m), 1.98-1.89 (1H, m), 1.55-1.49 (2H, m), 1.25-1.14 (2H, m), 



((N-{2-[3-(^h^^/v#^/v^^/v)^^y^iy]^^/H-N-^^/v)T^y^;/v^^/v 

^^/V^t I 9^('K((N-{2-[3-(Methoxycarbonylmetyl)phenoxy]ethyl}-N-methyl)aminoca 

rbonylmethylchloride) 

Mfc66] 



N^2-[3-&h^%/U7$^/P^/P)7^J^^^/UhN-^/UT^ (N-{2-[3-(m 
ethoxycarbonylmetyl)phenoxy]ethyl}-N-methylamine)300mg ( 1 . 16mmol) CODMF ( 1 0m 
1) hV^/^T^ 474jul(3.46mmol)^P^ Hl^nnTtWP^K 1 

10jul(1.39mmol)3r;&n;U ^&^T20#rBW#L7i o jgjffi&®*U ifflif^'i: 



7,8-i^tKti-2-(2-^h^i/^h :a r^)-9-[l-(N-{2-[3-(^h :a r^/^— /^f/H7x7 
^^]^^/H-N-^^/V-T5/^^/V^/V^^/V)t°^y^^-4-^/^^/V]-8-^dry 
7r-y (7,8-Dihydro-2-(2-methoxyethoxy)-9-{l-[(N-{2-[3-(methoxylcarbonylme 
thyl)phenoxy]ethyl}-N-methyl)aminocarbonylmethyl]piperidin-4-ylmethyl}-8-oxoade 



Mb65] 




[0162] XSGi) 



o 




[0163] X@(iii) 



WO 2007/034882 



95 



PCT/JP2006/318758 



nine) 
Mk67] 




X@0T?#e>^>fb'84feSrDMF 7 mU^g^U v^yyW/k^/kT^y 597 ^ 1 
(3.47mmol)^PX., JSfc^ XMiO^bftfcffc-^ 300mg(1.16mmol) ^Px., 60 
°C-e3B#rBl*Pl^bfc 0 *§|&S:@*U^^ /V 10ml ^P^L, Jg^m^ 300 

m1^px.t, sor^tr^MWUto T^^^ATK^-e^^pb^^, 

t?\ &fe@friL-C^fBIiJM{[:^ 240mg (0.41mmol)£#fc o 

*H NMR (DMSO-d ) 8 9.85 (1H, brs), 7.26-7.18 (1H, m), 6.85-6.81 (3H, m), 6.43 ( 

6 

2H, brs), 4.25 (2H, dd, J = 3.7, 4.6 Hz), 4.18-4.13 (1H, m), 4.05-4.01 (1H, m), 3.8 
2-3.79 (1H, m), 3.65-3.60 (5H, m), 3.59 (3H, s), 3.52 (2H, d, J = 7.2 Hz), 3.28 (3H 
, s), 3.14-3.08 (2H, m), 2.80-2.71 (2H, m), 2.51 (3H, s), 1.96-1.87 (2H, s), 1.80-1. 
69 (1H, m), 1.52-1.42 (2H, m), 1.24-1.11 (2H, m). 
[0164] ^g»!|18 

2-y>^^-7,8-^tKn-9-(2-{l-[(N-{2-[3-(yb^r^/^^/vy^/V)y^y^r^]^ 

- n - y^/v)T5y#/v^/vy^/v]fc°^y ^-i-^M^M-s-ttyTv* 

(2-Butoxy-7,8-dihydro-9-(2-{l-[(N-{2-[3-(methoxylcarbonylmethyl)phenoxy] 
ethyl}-N-methyl)aminocarbonylmethyl]piperidin-4-yl}ethyl)-8-oxoadenine) (Di^ffi, 
Wb68] 
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[0165] X@(0 



8-^h^^-2-(2-^h^^^h^^)-9-[2-(t°^y^^-4-^/V)rc^/V]T'7 3 ^^ (8-Met 

hoxy-2-(2-methoxyethoxy)-9-[2-(piperidin-4-yl)ethyl]adenine) 

Mb69] 



*H NMR (DMSO-d ) 8 6.79 (2H, brs), 4.14 (2H, t, J = 6.6 Hz), 4.05 (3H, s), 3.87 (2 

6 

H, t, J = 6.8 Hz), 3.22-3.15 (2H, m), 2.77-2.69 (2H, m), 1.90-1.84 (2H, m), 1.68-1 
.59 (4H, m), 1.45-1.35 (3H, m), 1.30-1.18 (2H, m), 0.92 (3H, t, J = 7.4 Hz). 



2-^>drv/-7,8-v ? tKP-9-(2-{l-[(N-{2-[3-(^h^r^/^— ;V^;V)y^./^ci/]^ 

(2-Butoxy-7,8-dihydro-9-(2-{l-[(N-{2-[3-(methoxylcarbonylmethyl)phenoxy] 
ethyl}-N-methyl)aminocarbonylmethyl]piperidin-4-yl}ethyl)-8-oxoadenine) (Di^tft 
Mfc70] 



*H NMR (DMSO-d ) 5 9.84 (1H, brs), 7.23-7.18 (1H, m), 6.89-6.79 (3H, m), 6.40 ( 

6 

2H, brs), 4.29 (1H, d, J = 12.6 Hz), 4.13 (2H, t, J = 6.6 Hz), 4.02 (2H, t, J = 5.6 Hz 
), 4.02-3.98 (1H, m), 3.69 (2H, t, J = 6.9 Hz), 3.61 (2H, s), 3.59 (3H, s), 3.32-3.29 
(1H, m), 3.18-3.13 (1H, m), 2.89-2.81 (1H, m), 2.80-2.74 (2H, m), 2.47-2.40 (1H, 




H 



[0166] X@(ii) 




o 
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m), 2.28 (3H, s), 1.77-1.70 (2H, m), 1.67-1.59 (2H, m), 1.58-1.52 (2H, m), 1.46-1 
.32 (3H, m), 1.15-1.00 (1H, m), 0.97-0.93 (1H, m), 0.90 (3H, t, J = 7.4 Hz). 

[0167] 

2-^>^^-7,8-^tK^-9-{l-[(N-{2-[2-^hdri>'-5-(^hdr^7^— ;V^/V)~7^J 

3e^]oi^/H-N-^^/v)T^y^^/^/^^/v]fc°^y^^-4-^/^^/H-8-^^yT 

*fz=Z/ (2-Butoxy-7,8-dihydro-9-{l-[(N-{2-[2-methoxy-5-(methoxylcarbonylmeth 
yl)phenoxy]ethyl}-N-methyl)aminomethylacarbonyl]piperidin-4-ylmethyl}-8-oxoaden 
ine) CD^J$ 
Mb71] 




^»!)15XMi)"e#^tLfc^^^)350mg(1.05mmol) (DDMF^^lOmUZlhy^ 
/VT^ 215 J ul(1.57mmol)^Px., Il:^OD7tWD?^K 100jul^B^ o ^ 

MLfco ttffiUh^rttUBf*, tKs «&ffcfc4toJc"eiJfc?£U f£M£-frfc 0 aS^DMFlOml 
^-ry^ntV^^/VT^^ 360 J ul(2.09mmol)^Px., Hl£N-[2-;*H¥ 
->-5-(yh^i/^7/V^^/Vy^-/V)y^y^->]-N-y^-/V]T5y(N-[2-methoxy-5-(met 
hoxylcarbonylmethyl)phenoxy]-N-methyl]amine) 398 ju 1 (l.57mmol) &1J0X.tl o 50°C 

^6H#rMMfc#Whg^ jgj&«r«*u y^y— /nornu Hdftiftife 300/z i&Dnx. 
, 80°c-e3B#r^iiim«#b^ o T^^T^K-e^fpbfc^^, mt&M&U 

28% 

*H NMR (DMSO-d ) 8 9.87 (1H, brs), 6.86-6.84 (2H, m), 6.75 (1H, d, J = 8.2 Hz), 

6 

6.41 (2H, brs), 4.31-4.25 (1H, m), 4.13 (2H, t, J = 6.6 Hz), 4.03-4.00 (1H, m), 4.01 
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(2H, t, J = 5.7 Hz), 3.70 (3H, s), 3.59 (3H, s), 3.56 (2H, s), 3.56-3.52 (2H, m), 3.2 
7-3.23 (2H, m), 2.91-2.86 (1H, m), 2.78-2.71 (2H, m), 2.49-2.42 (1H, m), 2.28 (3 
H, s), 2.09-1.98 (1H, m), 1.66-1.58 (2H, m), 1.57-1.46 (2H, m), 1.42-1.32 (2H, m) 
, 1.18-0.95 (1H, m), 0.90 (3H, t, J = 7.4 Hz). 

[0168] 

2-^>df-^-7 ) 8-v ? tKn-9-[5-(4-{2-[N-^^/V-N-(3-^hdr^/V^— ;V^;V)^<> 
iy;V^T^/^;V}\f^i^ly-l-4/V)^ly^;vys-^VTT^> (2-Butoxy-7,8-d 
ihydro-9-[5-(4-{2-[N-methyl-N-(3-methoxycarbonylmethyl)benzyl]aminomethyl}pip 
erazin- 1 -yDpentyl] -8-oxoadenine) <D -r-^c 
Wb72] 




[0169] X@(i) 

3-{[N-(2-tKn^^^^/V)-N-^^/V]T^y^^/V}^3i^/V@^^^/V(Methyl-3-{[N 

-(2-hydroxyethyl)-N-methyl]aminomethyl}phenylacetate) 

Wb73] 




^nWKl.5g (6A7mmol)<DT±b~hVM20mlMWlZ.^/lsT^y^y--- /Kind) 

% 

*H NMR (CDC1 ) 8 7.31-7.20 (4H, m), 3.69 (3H, s), 3.67 (2H, t, J= 5.3 Hz), 3.64 (2 

3 

H, s), 3.63 (2H, s), 2.67 (2H, t, J= 5.3 Hz), 2.31 (3H, s). 
[0170] X@(ii) 

3-{[N-(2-^nnrc^/k)-N-^^/V]T^y^^/H^3i^/k@^^^/V (Methyl-3-{[N-(2 
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-chroroethyl)-N-methyl]aminomethyl}phenylacetate) 




X@(i)-e#btb^^^)0.90g (3.79mmol)<D^nu*/W4§}fc:^^~ /V2.26 
*H NMR (CDC1 ) 8 7.33-7.20 (4H, m), 3.75-3.59 (9H, m), 2.83 (2H, brs), 2.35 (3H, 

3 

brs). 
[0171] X@(iii) 

3-({N-[2-(4-y>^iy^/V^^/Pt 0 ^^v?^-l-^/V)rc^7V]-N-^^/HT$y^^/V) 
~7^=-;V$$$.^;V (Methyl-3-({N-[2-(4-butoxycarbonylpiperazin-l-yl)ethyl]-N-m 
ethyl}aminomethyl)phenylacetate) 
Wb75] 




X@(ii)-e#btL^b^^)0.97g (3.79mmol)^^#yr>i>d.05g (7.59mmol)(DT-feh 
'H NMR (CDC1 ) 8 7.31-7.18 (4H, m), 3.69 (3H, s), 3.64 (2H, s), 3.62 (2H, brs), 3. 

3 

43 (4H, t, J= 4.9 Hz), 2.59 (4H, brs), 2.41 (2H, t, J= 4.59 Hz), 2.11 (3H, s), 1.45 (9 
H, s). 
[0172] X@(iv) 

3-({N-[2-(t°^7v > ^-l-^/V)^^/V]-N-^^/HT5/^^-/V)^^— /Vgl^^/V • M. 
Wx.M. (Methyl-3-({N-[2-(piperazin-l-yl)ethyl]-N-methyl}aminomethyl)phenylacetate 
.hydrochloride) 
Dfb76] 
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*H NMR (DMSO-d ) 8 9.38 (1H, brs), 7.55 (H, d, J= 7.5 Hz), 7.50 (1H, s), 7.44 (1 

6 

H, t, J= 7.5 Hz), 7.38 (1H, d, J= 7.5 Hz),4.90 (2H, brs), 4.35 (2H, brs), 3.74 (3H, s) 
, 3.64 (3H, s), 3.33 (2H, brs), 3.26 (4H, brs), 2.98 (4H, brs), 2.69 (3H, s). 
[0173] X@(v) 

9-(5-^n^e^>'^-/V)-2-y'>df-^-8-^h=3r^T'X^V (9-(5-Bromopentyl)-2-butoxy 

-8-methoxyadenine) 

Wb77] 



NH 2 




(2-butoxy-8-methoxyadenine) 2.00g (8.43mmol)<£> 
DMF^?R(30ml) fe&ttiVVJ* l-40g QO.lmmolX l,5-> ? ^n^^^^3.87g (16 

V\ «-fe@#:^bTgiJ^b^l.69g^#7t 0 1R*52% 

'H NMR (DMSO-d ) 8 6.78 (2H, bs), 4.16 (2H, t, J= 6.6 Hz), 4.03 (3H, s), 3.84 (2 

6 

H, t, J= 6.8 Hz), 1.86-1.78 (2H, m), 1.74-1.60 (4H, m), 1.45-1.35 (2H, m), 1.35-1. 
28 (2H, m), 0.92 (3H, t, J= 7.4 Hz). 
[0174] XMtyQ 

2-^>dr->-8-^hdri>'-9-[5-(4-{2-[N-^^/V-N-(3-^h=3r^/V^— /^f^y^ 
MT^y^^M^°^y^-l-4/^)^>^MTT^> (2-Butoxy-8-methoxy-9-[5- 
(4-{2-[N-methyl-N-(3-methoxycarbonylmethyl)benzyl] aminomethyl}piperazin- 1 -yl)p 
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entyl] adenine) 



Wb78] 




NH 



X@(iv)-e#^^b^^212mg (0.62mmol)(DDMF^^(l0ml) N-vM'y^nfc 0 
^xf;k7^ 335mg (2.59mmol\ Xfi(v)^1#tbtLf~ft^^200mg(0.52mmol\ >M 
^VVT5/fc°yi^64mg (0.62mmoDSr*P^.^M"ei2^raaS#bfc„ SglfeHNcgU 2k 

47% 

*H NMR (CDC1 ) 8 7.32-7.16 (4H, m), 5.17 (2H, s), 4.27 (2H, t, J= 6.6 Hz), 4.10 (3 

3 

H, s), 3.92 (2H, t, J= 7.2 Hz), 3.69 (3H, s), 3.62 (2H, s), 5.12 (2H, s), 2.55-2.50 (4 
H, m), 2.33 (2H, brs), 2.24 (3H, s), 1.81-1.73 (12H, m), 1.54-1.46 (4H, m), 1.33-1. 
28 (2H, m), 0.96 (3H, t, J= 7.4 Hz). 



2-y>d f -^-7,8-v ? tKn-9-[5-(4-{2-[N-^^/V-N-(3-^h : ¥^/^— /V^/V)^ 
^/V]T5/^^/Ht°^7v > ^-l--f/V)^^^/V]-8-^-dryT'7 s ^^ (2-Butoxy-7,8-di 
hydro-9-[5-(4-{2-[N-methyl-N-(3-methoxycarbonylmethyl)benzyl]aminomethyl}pip 
erazin- 1 -yDpentyl] -8-oxoadenine) 



[0175] X@(vii) 
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X©(vi)-e#^tv/c^^^J148mg (0.24mmol)(D^V— /V^(10ml)^M^t^(500 
^82% 

*H NMR (DMSO-d ) 8 9.84 (1H, s), 7.33-7.12 (4H, m), 6.40 (2H, s), 4.14 (2H, t, J 

6 

= 6.6 Hz), 3.66-3.63 (4H, m), 3.61 (3H, s), 3.45 (2H, s), 2.41-2.18 (14H, m), 2.13 ( 
3H, s), 1.66-1.62 (4H, m), 1.43-1.36 (4H, m), 1.23-1.20 (2H, m), 0.92 (3H, t, J= 7. 
4 Hz). 
[0176] H»!)21 

2-^>^^-7,8-^tKn-9-[7-(4-{2-[N-^^7V-N-(3-^b^^7V#^/^^/V)^<V 
i//vyr^/^M\i°^i/>-\-^/V)^^/VY8-ttyT^^> (2-Butoxy-7,8- 
dihydro-9-[7-(4-{2-[N-methyl-N-(3-methoxycarbonylmethyl)benzyl]aminomethyl}pi 
perazin-l-yl)heptyl]-8-oxoadenine) <D y a0 l 

Wb80] 




[0177] X@(i) 

9-(7-^ti^^y^-/U)-2-yh^y-8-^h^yTT^> (9-(5-Bromopentyl)-2-butox 
y-8-methoxyadenine) 

Wb8i] 



NH 2 




2-^Y^y-8-^Y^yTf^-> (2-butoxy-8-methoxyadenine) 3.00g (8.54mmol)£l 
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'H NMR (CDC1 ) 5 5.30 (2H, bs), 4.28 (2H, t, J= 6.7 Hz), 4.11 (3H, s), 3.92 (2H, t, 

3 

J= 7.2 Hz), 3.39 (2H, t, J= 6.8 Hz), 1.85-1.73 (8H, m), 1.52-1.47 (2H, m), 1.45-1. 
32 (4H, m), 0.96 (3H, t, J= 7.4 Hz). 



2-^>dr^-8-^hdr^>-9-[7-(4-{2-[N-^^/V-N-(3-^hdr^/V^— /V^f-jV)^*? 
/VjT^/^^VMtf^^-W/V^^^/HTT^^" (2-Butoxy-8-oxo-9-[7-(4-{ 
2-[N-methyl-N-(3-methoxycarbonylmethyl)benzyl]aminomethyl}piperazin-l-yl)hept 
yl] adenine) 



^»!|20X@(iv)^#ibtl^fc^266mg (0.78mmol)^X@(i)-e#^^fc{b^^) 
200mg(0.52mmol)£ffl^T, H*^20X@(vi)^|H#(D^^f V \ 
XmM^m95ms^fto M59% 

*H NMR (CDC1 ) 8 7.31-7.16 (4H, m), 5.15 (2H, s), 4.27 (2H, t, J= 6.7 Hz), 4.11 (3 

3 

H, s), 3.90 (2H, t, J= 7.2 Hz), 3.69 (3H, s), 3.62 (2H, s), 3.51 (2H, s), 2.61-2.32 (6 
H, m), 2.24 (3H, s), 1.78-1.71 (12H, m), 1.52-1.46 (4H, m), 1.30-1.25 (6H, m), 0.9 
6 (3H, t, J= 7.4 Hz). 



2-y>^iX-7,8-^fcKn-9-[7-(4-{2-[N-p<^-7V-N-(3-^hdr^7V#— jV^jVyO 
^/V]T5y^^/Ht°^7v ? ^-l--f/V)^7°^-/V]-8-^-dryT'7 s ^^ (2-Butoxy-7,8- 
dihydro-9-[7-(4-{2-[N-methyl-N-(3-methoxycarbonylmethyl)benzyl]aminomethyl}pi 
perazin- 1 -yl)heptyl]-8-oxoadenine) 



[0178] Xm(ii) 



Mb82] 




[0179] XMiii) 
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Mb83] 




o 



°3 



o 



X@(vi)-^#^fc^^l95mg (0.31mmol)Srffi V ^H»!|20X@(vii)£|D$l(D 
*H NMR (DMSO-d ) 6 9.84 (1H, s), 7.43-7.22 (4H, m), 6.41 (2H, s), 4.14 (2H, t, J 

6 

= 6.6 Hz), 3.69-3.62 (7H, m), 3.36-3.32 (4H, m), 2.92 (8H, bs), 2.42-2. 11(5H, m), 
1.66-1.62 (4H, m), 1.42-1.36 (4H, m), 1.28-1.25 (6H, m), 0.94 (3H, t, J= 7.4 Hz). 



2-^>drv/-7,8-v ? t:K^-9-(5-{4-[2-(3-^h^^/^— ;V^/V~7^.=- 
^;V}y£^-y^-\-4M^^M-%-^yT*T=^/ (2-Butoxy-7,8-dihydro-9-(5- 
{4-[2-(3-methoxycarbonylmethylphenyloxy)ethyl]piperazin-l-yl}pentyl)-8-oxoadeni 
ne) <D&)& 



[0181] lg(0 

2-^>^v^-9-{5-[4-(t-^>^^/V#^/V)t 0 ^7^^-l-^/V]^^^/H-8-^h^r^ 
T^f^y (2-Butoxy-9-{5-[4-(t-butoxycarbonyl)piperazin-l-yl]pentyl}-8-methoxya 



[0180] 



i»!|22 



Mb84] 




denine) 



Mb85] 



WO 2007/034882 



105 



PCT/JP2006/318758 




NH 



N-Boc-fc°^<7vV579mg (3.11mmol)££cSb&lJ!JW16 mg (5.18mmoi)<Di/^/Pft 
*H NMR (CDC1 ) 8 5.14 (2H, bs), 4.27 (2H, t, J= 6.7 Hz), 4.11 (3H, s), 3.92 (2H, t, 

3 

J= 7.1 Hz), 3.46 (4H, bs), 2.38 (4H, bs), 1.80-1.73 (4H, m), 1.62-1.57 (2H, m), 1.5 
2-1.48 (4H, m), 1.46 (9H, s), 1.33-1.29 (2H, m), 0.96 (3H, t, J= 7.4 Hz). 



2-7>^^-8-^hdrv^-9-(5-{4-[2-(3-^h^r^/V^— ?V ;V~7 ^.—/Vtt^)^ 
M^^y^~y-\-4M^y^-;V)T"f^~y (2-Butoxy-8-methoxy-9-(5-{4-[2-(3-met 
hoxycarbonylmethylphenyloxy)ethyl]piperazin-l-yl}pentyl)adenine) 
Mfc86] 



X@(i)-e#fe>^^k'^^200mg (0.41mmol)(Dhy^7V^-ti|^^2 mimW^UXSO 

ftmm&vtio mm&mau amr2mmnmLit e $m*vv*28img (2.immoD 

. vW/V*/W»T5K7mU L3-(2-^t^h^y)^^Mmm^/^^"T/^ ([3-(2- 
bromoethoxy)phenyl]acetic acid methyl ester)167mg (O.eilmmoD^^IPx.^ S^^ffl 



[0182] X@(ii) 




NH 
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9% 

*H NMR (CDC1 ) 6 7.22 (1H, t, J= 7.9 Hz), 6.87-6.79 (3H, m), 5.16 (2H, s), 4.27 (2 

3 

H, t, J= 6.7 Hz), 4.11 (3H, s), 4.10 (2H, t, J= 5.8 Hz), 3.92 (2H, t, J= 7.1 Hz), 3.69 
(3H, s), 3.59 (2H, s), 2.82 (2H, t, J= 5.8 Hz), 2.65 (2H, bs), 2.52 (2H, bs), 2.36 (2 
H, bs), 1.79-1.73 (8H, m), 1.53-1.46 (4H, m), 1.33-1.29 (2H, m), 0.96 (3H, t, J= 7. 
4 Hz). 
[0183] X@(iii) 

2-^>^^-7,8-^tKn-9-(5-{4-[2-(3-^h^^/k7K^/^^/V7^^/V^-^v/)3i 
^M\i°^iy>-l-4M^<ly^-;V)-S-^yT^f^ly (2-Butoxy-7,8-dihydro-9-(5- 
{4-[2-(3-methoxycarbonylmethylphenyloxy)ethyl]piperazin-l-yl}pentyl)-8-oxoadeni 
ne) 

Wb87] 




X@(ii)"e#^^^b^^)164mg (0.28mmol)£fflV ^T||^S^!J20X@(vii)^^l#(D 
X H NMR (DMSO-d ) 8 9.76 (1H, bs), 7.14 (1H, t, J= 7.4 Hz), 6.76-6.73 (3H, m), 6. 

6 

32 (2H, s), 4.07 (2H, t, J= 6.6 Hz), 3.94 (2H, t, J= 5.8 Hz), 3.58-3.55 (4H, m), 3.53 
(3H, s), 2.57 (2H, t, J= 5.8 Hz), 2.41 (4H, bs), 2.38 (4H, bs), 2.12 (2H, bs), 1.58-1 
.54 (4H, m), 1.34-1.30 (4H, m), 1.16-1.12 (2H, m), 0.96 (3H, t, J= 7.4 Hz). 

[0184] 

2-^>^v/-7,8-v ? tKP-9-(7-{4-[2-(3-^h^^/^— ;V^;Vy^=. /V^r^)^- 
^;V^^iy>-l-4M^^-;V)-S-^yT^f=^> (2-Butoxy-7,8-dihydro-9-(7 
-{4-[2-(3-methoxycarbonylmethylphenyloxy)ethyl]piperazin-l-yl}heptyl)-8-oxoaden 
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ine) (D&m 



Wb88] 




[0185] Ig(i) 



2-^>^iy-947-[4-(t-^>^^/V#^/V)t°^9^>'-l-^/V]^7°^/H-8-^h^^ 
7f -> (2-Butoxy-9-{7-[4-(t-butoxycarbonyl)piperazin-l-yl]heptyl}-8-methoxya 



^Jfe^l21X@(i)-e#^tt7c>f^#ll.0g (2.41mmoO£rfflV>T, ^»!|22I@(i)£ 
*H NMR (CDC1 ) 5 5.16 (2H, bs), 4.27 (2H, t, J= 6.7 Hz), 4.11 (3H, s), 3.91 (2H, t, 

3 

J= 7.2 Hz), 3.45 (2H, bs), 2.39 (2H, bs), 2.33 (2H, bs), 1.78-1.68 (8H, m), 1.52-1. 
48 (4H, m), 1.46 (9H, s), 1.31-1.27 (6H, m), 0.96 (3H, t, J= 7.4 Hz). 



2-^>^v^-8-^h^^-9-(7-{4-[2-(3-^b^-^/V#^7^^-/^ ; n^/V^-df-^)3i^ 
M^^7^-\-^M^?^^)T*f^ 1/ (2-Butoxy-8-methoxy-9-(7-{4-[2-(3-met 
hoxycarbonylmethylphenyloxy)ethyl]piperazin-l-yl}heptyl)adenine) 



denine) 



Wb89] 




6 



[0186] X@(ii) 



Wb90] 
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X@(i)-e#^tt^^^200mg (0.39mmol)^fflV^ ^»!|22XMii)^l^l#(^ 

scm&ftw m&mvt®tL,xmm4b&m23mg&fflz 0 M52% 

*H NMR (CDC1 ) 6 7.23 (1H, t, J= 7.8 Hz), 6.87-6.79 (3H, m), 5.16 (2H, s), 4.27 (2 

3 

H, t, J= 6.7 Hz), 4.11 (3H, s), 4.10 (2H, t, J= 5.8 Hz), 3.91 (2H, t, J= 7.2 Hz), 3.69 
(3H, s), 3.64 (2H, s), 2.83 (2H, t, J= 5.8 Hz), 2.72 (2H, bs), 2.57 (4H, bs), 2.38 (2 
H, bs), 1.78-1.72 (6H, m), 1.54-1.46 (4H, m), 1.35-1.25 (6H, m), 0.96 (3H, t, J= 7. 
4 Hz). 



2-^>^iX-7,8-^tKn-9-(7^4-[2-(3-^h^^/V#^/^^/V^^^/V^^^)^ 
^/V^^it^-l-^M^^/Vys-^yTT^l/ (2-Butoxy-7,8-dihydro-9-(7 
-{4-[2-(3-methoxycarbonylmethylphenyloxy)ethyl]piperazin-l-yl}heptyl)-8-oxoaden 
ine) 



X@(ii)-e#^)ttfc>fb'^^123mg (0.20mmol)MV>T^ife^!|2OX@(vii)i!|^#(D 
X H NMR (DMSO-d ) 6 7.22 (1H, t, J= 8.0 Hz), 6.86-6.79 (3H, m), 6.44 (2H, bs), 4. 

6 

14 (2H, t, J= 6.6 Hz), 4.03 (2H, t, J= 5.8 Hz), 3.66 (2H, t, J= 7.1 Hz), 3.64 (2H, s), 
3.61 (3H, s), 2.67 (2H, bs), 2.34 (6H, bs), 2.22 (4H, bs), 1.66-1.62 (4H, m), 1.42- 



[0187] X@(iii) 



Wb91] 
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1.36 (4H, m), 1.28-1.24 (6H, m), 0.92 (3H, t, J= 7.4 Hz). 

[0188] 

2-^>^^-7,8-^tKn-9-[2-{4-(3-^h^^/V#^/^^/V^^y^^)t 0 -<yv ? ^- 
l-yf;l/}xf;l/]-8-t^y77 f - > (2-Butoxy-7,8-dihydro-9-[2-{4-(3-methoxycarb 
onylmethylphenoxy)piperidin-l-yl}ethyl]-8-oxoadenine) (D-f^^t 
Mb92] 



9-(2-^n^erc^/V)-2-^>dr^-8-p<h=3r^T7 tf ^>' (9-(2-Bromoethyl)-2-butoxy-8 

-methoxyadenine) 

Mb93] 



2-^>=af-v'-8-^h=arv / T-T ? ^^ (2-Butoxy-8-methoxyadenine) 500mg (2.11mmol) 
X H NMR (CDC1 ) 8 5.31 (2H, brs), 4.32 (2H, t, J= 7.0 Hz), 4.27 (2H, t, J= 6.7 Hz), 

3 

4.12 (3H, s), 3.66 (2H, t, J= 7.0 Hz), 1.79-1.72 (2H, m), 1.52-1.46 (2H, m), 0.95 (3 
H, t, J= 7.4 Hz). 



2-y>^^y-8-^h^iy-9-[2-{4-(3-yh^i/^/^^/^^/v^^y^^)t°^yi/^-i^ 

/f/^xf^/fxy (2-Butoxy-8-methoxy-9-[2-{4-(3-methoxycarbonylmethylphe 
noxy)piperidin- 1 -yljethyl] adenine) 




[0189] X@(i) 




[0190] X@(ii) 
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Mb94] 




NH 



/ 



Q 



N 



O 



X@(i)-e#btb^b-^^200mg (0.58mmol)^fflV\ mMM20TM(vi)tm^(D^ 
*H NMR (DMSO-d ) 8 7.19 (1H, dd, J= 7.6, 7.6 Hz), 6.82 (1H, s), 6.79 (2H, d, J= 7 

6 

.6 Hz), 6.76 (2H, bs), 4.36-4.28 (1H, m), 4.15 (2H, t, J= 6.6 Hz), 4.04 (2H, s), 3.94 
(2H, t, J= 6.4 Hz), 3.60 (3H, s), 2.77-2.68 (2H, m), 2.62 (2H, t, J= 6.4 Hz), 2.31-2 
.22 (2H, m), 1.90-1.80 (2H, m), 1.67-1.60 (2H, m), 1.56-1.45 (2H, m), 1.43-1.33 ( 
2H, m), 0.90 (3H, t, J= 7.4 Hz). 
[0191] X@(iii) 

2-^>^^>-7,8-^tKn-9-[2-{4-(3-^h^^/V^^/V^^/V7^/^^)t°^y^^- 
l--i/V}^"f-/V\-8-3r3ryT c f~ 1/ (2-Butoxy-7,8-dihydro-9-[2-{4-(3-methoxycarb 
onylmethylphenoxy)piperidin- 1 -yl}ethyl]-8-oxoadenine) 



W;X* fifi@fl:£LT»J®fb"^95mg«T#;fco J«65% 

*H NMR (DMSO-d ) 8 9.83 (1H, bs), 7.19 (1H, dd, J= 7.6, 7.6 Hz), 6.82 (1H, s), 6. 

6 

79 (2H, d, J= 7.6 Hz), 6.39 (2H, bs), 4.35-4.28 (1H, m), 4.13 (1H, t, J= 6.6 Hz), 3. 
78 (1H, t, J= 6.4 Hz), 3.62 (2H, s), 3.60 (3H, s), 2.78-2.72 (2H, m), 2.59 (2H, t, J= 



Wb95] 



NH 



H 
N 




X@(ii)-e#^^bfc:^^150mg (0.29mmol)£ffll\ MMM20TM(yn)k\*l&<Dj3 
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6.4 Hz), 2.31-2.25 (2H, m), 1.89-1.82 (2H, m), 1.67-1.59 (2H, m), 1.55-1.46 (2H, 
m), 1.42-1.32 (2H, m), 0.89 (3H, t, J= 7.6 Hz). 

[0192] 

2-^>^^-7 ) 8-^tKn-9-[2-{4-(3-^h^^/^^/V^^/V^^^7V)t°^y> ? ^-l- 
4/V}a^=f-/V'\-8-^r^yT'r^=-ly (2-Butoxy-7,8-dihydro-9-[2-{4-(3-methoxycarbon 
ylmethylphenyl)piperazin-l-yl}ethyl]-8-oxoadenine) (D-n-tft 
Mk96] 




[0193] lg(0 

N-&-*Y^^%/Vi$^/V^/V7^^;V)\?^-Jl/ (N-(3-Methoxycarbonylmethylp 

henyDpiperazine) 

Mb97] 

H 

O 

-N 

Z-^h3cl/JjJ , VT$~/V^*?'/VT=-})l< / (3-methoxycarbonylmethylaniline) lOOmg (0.61 
mmoD^^^y— /V 6ml^jnx.?§»Lfc 0 «(2-^nn^^-/V)T5^^^(bis(2-ch 
loroethyDamine hydrochloride) 324mg (1.82mmol)^P^., lMXl^22X%WwW&kW 

I|»46% 

'H NMR (DMSO-d ) 8 8.43 (1H, bs), 7.18 (1H, dd, J= 7.6 Hz), 6.87 (1H, s), 6.86 (1 
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H, d, J= 7.6, 7.6 Hz), 6.73 (1H, d, J= 7.6 Hz), 4.02 (2H, t, J= 6.6 Hz), 3.59 (2H, s), 
3.30-3.25 (4H, m), 3.15-3.11 (4H, m), 1.57-1.49 (2H, m), 1.33-1.24 (2H, m), 0.86 
(3H, t, J= 7.4 Hz). 



2-^>^iy-9-[2-{4-(3-7>^^/V^^/k^^/k^ ;t ^/k)t^yv?^-l-/r/Hrc^/V 
]-8-^h^i^T^— ^(2-Butoxy-9-[2-{4-(3-butoxycarbonylmethylphenyl)piperazin- 
l-yl}ethyl]-8-methoxyadenine) CDn^j^ 



^»!|25X@(i)Tl#^;ft,^^300mg (0.87mmolX X@(i)-e#^^fc^^2 

89m g (i.05mmoi)^fflv\ mmm20j:mvi)bmm^m^&mvtfcti,xmM 

{b^200mg£#fc o l|X^43% 

*H NMR (DMSO-d ) 8 7.12 (1H, t, J= 7.6 Hz), 6.79 (1H, s), 6.79 (1H, d, J= 7.6 Hz) 

6 

, 6.78 (2H, bs), 6.64 (1H, d, J= 7.6 Hz), 4.16 (2H, t, J= 6.6 Hz), 4.25 (3H, s), 4.01 
(2H, t, J= 6.6 Hz), 3.98 (2H, t, J= 6.3 Hz), 3.55 (2H, s), 3.06-3.00 (4H, m), 2.65 (2 
H, t, J= 6.3 Hz), 2.59-2.54 (4H, m), 1.69-1.61 (2H, m), 1.56-1.48 (2H, m), 1.44-1. 
33 (2H, m), 1.33-1.23 (2H, m), 0.92 (3H, t, J= 7.4 Hz), 0.85 (3H, t, J= 7.4 Hz). 



2-^>^^-7,8-^tKn-9-[2-{4-(3-^h^^/V^^/V^^/V7^^/V)t°^y> ? ^-l- 
/f/V}m^7V]-8-^-df-yT'T ? — > (2-Butoxy-7,8-dihydro-9-[2-{4-(3-methoxycarbon 
ylmethylphenyl)piperazin-l-yl}ethyl]-8-oxoadenine) (Di^ffc 



[0194] X@(ii) 



Mfc98] 




[0195] X@(iii) 



Wb99] 
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X@(ii)-e#^tb7t^-^^200mg (0.37mmol)yO^|lig^|20X@(vii)^|WI#<Z)^& 
-C fife@#:iL-CgiJM^^160mg^#/t o I|3^89% 

'H NMR (DMSO-d ) 8 9.85 (1H, bs), 7.12 (1H, dd, J= 7.6 Hz), 6.79 (1H, s), 6.78 (1 

6 

H, d, J= 7.6 Hz), 6.65 (1H, d, J= 7.6 Hz), 6.41 (2H, bs), 4.14 (2H, t, J= 6.6 Hz), 3. 
82 (2H, t, J= 6.4 Hz), 3.59 (3H, s), 3.57 (2H, s), 3.06-3.01 (4H, m), 2.63 (2H, t, J= 
6.4 Hz), 2.59-2.54 (4H, m), 1.68-1.60 (2H, m), 1.44-1.33 (2H, m), 0.91 (3H, t, J= 
7.4 Hz). 
[0196] mMM26 

2-^>^^-7,8-^tKn-9-[2-{4-(3-^h^^7V#^/V^^/V^^^/V)t°^yv ; >'-l 
-4/V}^^-/V']-8-^r^-yT'f^ly (2-Butoxy-7,8-dihydro-9-[2-{4-(3-methoxycarbo 
nylmethylbenzyl)piperazin-l-yl}ethyl]-8-oxoadenine) 

Mbioo] 




[0197] X@(i) 

2-^>^^-8-^h^iy-9-[2-{4-(3-^h^^/^^/^^/^^^/k)t 0 ^yv?^-l- 
^f/l/}xf/V]7f^y (2-Butoxy-8-methoxy-9-[2-{4-(3-methoxycarbonylmethylbe 
nzyDpiperazin- l-yl}ethyl] adenine) 

Mfcioi] 
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*H NMR (DMSO-d ) 5 7.25 (1H, dd, J= 7.6, 7.6 Hz), 7.16 (1H, s), 7.14 (1H, d, J= 7 

6 

.6 Hz), 7.12 (1H, d, J= 7.6 Hz), 6.76 (2H, bs), 4.13 (2H, t, J= 6.6 Hz), 4.02 (3H, s), 
3.92 (2H, t, J= 6.4 Hz), 3.65 (2H, s), 3.60 (3H, s), 3.38 (2H, s), 2.58 (2H, t, J= 6.4 
Hz), 2.482.37 (4H, m), 2.33-2.22 (4H, m), 1.67-1.58 (2H, m), 1.42-1.33 (2H, m), 

0.90 (3H, t, J= 7.4 Hz). 

[0198] una) 

2-^>^^-7,8-^tKn-9-[244-(3-^h^^/V#^/M^/V^^^/V)t°^yv 5 ^-l 
-^/V^f-sVYS-^r-^-yTf^- > (2-Butoxy-7,8-dihydro-9-[2-{4-(3-methoxycarbo 
nylmethylbenzyOpiperazin- 1 -yl}ethyl]-8-oxoadenine) 
Mkl02] 




X@(i)-e#fetL^[:^215mg (0.42mmol)^fflV\ ^|feF!j20X@(vii)i:rRl#(D^ 
&^Mfeffl^ft:^bTgiJM{b^l40mg^#fc o 1|X*67% 

*H NMR (DMSO-d ) 6 9.84 (1H, bs), 7.25 (1H, dd, J= 7.6, 7.6 Hz), 7.16 (1H, s), 7. 

6 

14 (1H, d, J= 7.6 Hz), 7.12 (1H, d, J= 7.6 Hz), 6.43 (2H, bs), 4.13 (2H, t, J= 6.6 Hz 
), 4.02 (3H, s), 3.92 (2H, t, J= 6.4 Hz), 3.65 (2H, s), 3.60 (3H, s), 3.38 (2H, s), 2.5 
8 (2H, t, J= 6.4 Hz), 2.482.37 (4H, m), 2.33-2.22 (4H, m), 1.67-1.58 (2H, m), 1.42 
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-1.33 (2H, m), 0.90 (3H, t, J= 7.4 Hz). 
[0199] M1MM27 

2-^>^^-7,8-^tKn-9-[2-{4-(4-^h^^/^^/^^/Vt 0 y> ? ^-2-^/V)t 0 ^9 
i/^-l-^M^^MS-^r^-yTy*^^ (2-Butoxy-7,8-dihydro-9-[2-{4-(4-methox 
ycarbonylmethylpyridin-2-yl)piperazin-l-yl}ethyl]-8-oxoadenine) <D^-$L 
[^103] 



[0200] X@(i) 

U-(4-^h^y^J 7WwW^/Vt:°yvV-2-^ >V)t°^vV (N-(4-Methoxycarbonyl 

methylpyridin-2-yl)piperazine) 

WL104] 



4-^>^i^^;/V^^/V-2-^nnt o y (4-butoxycarbonyl-2-chloropiridine) 1.87 g 
(10.9mmol)^n-^y— MzMM^, -MV^nM'/V^/VTV^Jml (32.7mmol) 
, fcV^vV 9.38g (109mmol)^Px.fc o 110°C-e5U#^*Pf^b^, icUt 

^mm^tvxmmit^m.70g^mc o M59% 

*H NMR (CDC1 ) 8 8.28 (1H, d, J= 5.1 Hz), 7.22 (1H, s), 7.12 (1H, d, J= 5.1 Hz), 3 

3 

.59-3.54 (4H, m), 3.10-2.97 (4H, m), 1.79-1.71 (2H, m), 1.50-1.42 (2H, m), 0.98 ( 
3H, t, J= 7.4 Hz). 




H 




[0201] X@(ii) 
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2-:/>^-9-[244-(4-:/h^#/v4wv^/vt^ 

/V}rc^-/V]-8-^hdr^T-T ? ^^ (2-Butoxy-9-[2-{4-(4-butoxycarbonylmethylpyridin 
-2-yl)piperazin-l-yl}ethyl]-8-methoxyadenine) 

Mbi05] 



NH 2 




rnmm24JM(i>-Vmhtlft^m00mg (0.87mmol), X@(i)tr#^^rt^^i^3 

44m g (i.3immoi)^fflv>, mfoM20jmwbm&<D&m^M&m&fcbLxmm 

{^^3215mg^#7^ 0 1|X*45% 

*H NMR (DMSO-d ) 6 8.26 (1H, s), 7.16 (1H, s), 7.02 (1H, d, J= 5.1 Hz), 6.76 (2H, 

6 

bs), 4.27 (2H, t, J= 6.6 Hz), 4.16 (2H, t, J= 6.6 Hz), 4.05 (3H, s), 3.99 (2H, t, J= 6 
.3 Hz), 3.47-3.42 (4H, m), 2.66 (2H, t, J= 6.3 Hz), 2.56-2.51 (4H, m), 1.72-1.61 (4 
H, m), 1.45-1.35 (4H, m), 0.92 (6H, t, J= 7.4 Hz). 
[0202] X@(iii) 

2-:/h^-7,8-^tKn-9-[244-(4-^h^;y#/^^ 

s<7z/>-l-4M^^-8-ttyTT^> (2-Butoxy-7,8-dihydro-9-[2-{4-(4-me 
thoxycarbonylmethylpyridin-2-yl)piperazin-l-yl}ethyl]-8-oxoadenine) CO^f^ 

Mbi06] 




X@(ii)-e#^tL7 > C^^200mg (0.38mmoD£ffll\ ^»!l20X®(vii)t|WI#O^- 
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*H NMR (DMSO-d ) 8 9.84 (1H, bs), 8.26 (1H, d, J= 5.1 Hz), 7.18 (1H, s), 7.03 (1 

6 

H, d, J= 5.1 Hz), 6.40 (2H, s), 4.15 (2H, t, J= 6.6 Hz), 3.86 (3H, s), 3.83 (2H, t, J= 
6.4 Hz), 3.48-3.42 (4H, m), 2.64 (2H, t, J= 6.4 Hz), 2.57-2.52 (4H, m), 1.68-1.60 ( 
2H, m), 1.44-1.34 (2H, m), 0.91 (3H, t, J= 7.4 Hz). 

[0203] 

2-^>^^-7,8-^tKn-9-(344-[3-(2-^h^^-2-^^y^^/V)7^/dr^]t°-<yv ; 
>-l-4My P tt°/l/)-8-ttyT7*~>' (2-Butoxy-7,8-dihydro-9-(3-{4-[3-(2-meth 
oxy-2-oxoethyl)phenoxy]piperidin-l-yl}propyl)-8-oxoadenine) (D^jfc 
Wbl07] 




[0204] lg(0 

9-(3-^ti^^ritVV)-2-7>= 3 rv'-8-^h :3 rv'T-T y ^^ (9-(3-Bromopropyl)-2-butoxy 
-8-methoxyadenine) 

Wbi08] 




2-^ ? h^rv / -8-^hdrv / T'T r ^ "y (2-butoxy-8-methoxyadenine) 2.00g (8.43mmol)^ 
fflv\ HJg^!I2OXMv)i:lRl#(D^-efife@#:i:L-CBJffift^0.75 g£r#fc 0 ifc 
^25% 

*H NMR (CDC1 ) 6 5.21 (2H, brs), 4.28 (2H, t, J= 6.6 Hz), 4.12 (3H, s), 4.09 (2H, t 

3 

, J= 6.6 Hz), 3.38 (2H, t, J= 6.6 Hz), 2.36-2.32 (2H, m), 1.79-1.73 (2H, m), 1.52-1 
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.46 (2H, m), 0.96 (3H, t, J= 7.4 Hz). 
[0205] XMiO 

2-^>^^-8-^h^^-9-(3-{4-[3-(2-^b^^-2-^^y^^/v)^^y^^]t°^y> ? ^ 

-l-4/V}zfvi\l 0 /V)T'f=- > (2-Butoxy-8-methoxy-9-(3-{4-[3-(2-methoxy-2-oxoet 
hyl)phenoxy]piperidin-l-yl}propyl)adenine) 

Mbi09] 




X@(i)-e#e>tL^k^l50mg (0.42mmol) ^»!|20X@(vi)i:^)#(D^ 
! H NMR (CDC1 ) 8 7.21 (1H, t, J= 6.8 Hz), 6.84-6.78 (3H, m), 5.14 (2H, brs), 4.29 

3 

(1H, m), 4.27 (2H, t, J= 6.7 Hz), 4.11 (3H, s), 3.99 (2H, t, J= 7.0 Hz), 3.69 (3H, s) 
, 3.58 (2H, s), 2.72-2.64 (2H, m), 2.39 (2H, t, J= 7.4 Hz), 2.28-2.20 (2H, m), 2.05- 
1.91 (4H, m), 1.80-1.72 (4H, m), 1.51-1.45 (2H, m), 0.96 (3H, t, J= 7.4 Hz). 
[0206] XMiii) 

2-^>^^-7,8-^tKn-9-(3-{4-[3-(2-yh^^-2-^^y^^7V)^ ; ny^^]t 0 -<yv ? 
^-l-4My°^°^)-8-^yT c f^ (2-Butoxy-7,8-dihydro-9-(3-{4-[3-(2-meth 
oxy-2-oxoethyl)phenoxy]piperidin-l-yl}propyl)-8-oxoadenine) 

Mbiio] 
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X©(ii)-C#^>ttfc^^98mg (0.19mmol)3rfflV\ H»!l20X@(vii)^|^|#(D^ 
! H NMR (DMSO-d ) 5 9.84 (1H, brs), 7.20 (1H, t, J= 6.8 Hz), 6.83-6.78 (3H, m), 

6 

6.39 (2H, brs), 4.31 (1H, m), 4.15 (2H, t, J= 6.6 Hz), 3.73 (2H, t, J= 6.9 Hz), 3.63 ( 
2H, s), 3.60 (3H, s), 2.67-2.59 (2H, m), 2.31 (2H, t, J= 6.8 Hz), 2.18-2.10 (2H, m), 
1.89-1.77 (4H, m), 1.65-1.48 (4H, m), 1.41-1.34 (2H, m), 0.91 (3H, t, J= 7.4 Hz). 

[0207] 

2-^>^^-7,8-^tKn-9-{4-[4-(3-^h^^7V#^/V^^/V)^^^/Vt°^7> ? ^-l 
-4My ? ^-M-8-3r3ryT'f=- > (2-Butoxy-7,8-dihydro-9-{4-[4-(3-methoxycarbo 
nylmethylphenoxy)piperazin-l-yl]butyl}-8-oxoadenine) CD-pM^ 

Mbin] 

NH 2 H 




\ 

o 



[0208] xmo 

9-(4-^ri^^^/k)-2-7>dr^-8-^r-dr^TT y ^^(9-(4-Bromobutyl)-2-butoxy-8- 
methoxyadenine) 

Mkii2] 

NH 2 



Br 

> (2-butoxy-8-methoxyadenine) 300mg (1.26mmol)£r 

mw mmm 2oxm(y)tmm(D^mx & ^ mfct vxmmit^mismg^mtio 

4X^*81% 

*H NMR (CDC1 ) 8 5.18 (2H, brs), 4.27 (2H, t, J= 6.6 Hz), 4.12 (3H, s),3.97 (2H, t 
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, J= 6.7 Hz), 3.44 (2H, t, J= 6.5 Hz), 1.94-1.85 (4H, m), 1.78-1.75 (2H, m), 1.52-1 
.47 (2H, m), 0.97 (3H, t, J= 7.4 Hz). 



2-^>^rv/-8-^h^v/-9-{4-[4-(3-p<hdr^/V^— /M^/V^/^vOfc^JJvV-l- 
4/V]'f=f'7V}T'f=- ^(2-Butoxy-8-methoxy-9-{4-[4-(3-methoxycarbonylmethylphe 
noxy)piperidin-l-yl]butyl}adenine) 
Wbll3] 



9-(4-^n^e^^/V)-2-^>dr^-8-^hdri/T^^>-(9-(4-bromobutyl)-2-butoxy-8 
-methoxyadenine) 200mg (0.54mmol)^V\ Hifef?!j20X@(vi)^|ll^(D^-fe-e^|t 
fe««LTgiJM^1^150mg£#fc o I&*52% 

*H NMR (CDC1 ) 8 7.22 (1H, t, J= 7.8Hz), 6.85-6.79 (3H, m), 5.12 (2H, brs), 4.32- 

3 

4.26 (3H, m), 4.11 (3H, s), 3.95 (2H, t, J= 7.1 Hz), 3.69 (3H, s), 3.59 (2H, s), 2.70 
(2H, m), 2.37 (2H, m), 2.62 (2H, m), 1.97 (2H, m), 1.82-1.73 (6H, m), 1.54-1.44 (4 
H, m), 0.96 (3H, t, J= 7.4 Hz). 



2-^>^riy-7,8-v ? t:Kn-9-{4-[4-(3-^h :a riy^/V#— /V^/K7^/^)fcV<5^;y- 
l-^My^M-^-^T^yTf^y (2-Butoxy-7,8-dihydro-9-{-4-[4-(3-methoxycar 
bonylmethylphenoxy)piperazin-l-yl]butyl}-8-oxoadenine) 

Wbii4] 



[0209] X@(ii) 




[0210] X@(iii) 
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X@(ii)-e#^ttfd^^l50mg (0.28mmol)£ffll\ ^»!)20X@(vii)i:^|#(D^ 
l H NMR (DMSO-d ) 8 9.84 (1H, brs), 7.20 (1H, t, J= 7.5Hz), 6.83-6.80 (3H, m), 6 

6 

.40 (2H, brs), 4.32 (1H, m), 4.14 (2H, t, J= 6.6 Hz), 3.68 (2H, t, J= 7.0 Hz), 3.63 (2 
H, s), 3.60 (3H, s), 2.64 (2H, m), 2.29 (2H, m), 2.15 (2H, m), 1.88 (2H, m), 1.68-1. 
55 (6H, m), 1.42-1.36 (4H, m), 0.91 (3H, t, J= 7.4 Hz). 

[0211] mmmo 

2-^>^^-7,8-^tKn-9-{4-[4-(3-^h^^/V#^/V^^/V^^^/V)t°^7> ? ^-l 
-4M^^M-8-^-^-yT"f^^ (2-Butoxy-7,8-dihydro-9-{4-[4-(3-methoxycarbo 
nylmethylbenzyl)piperazine-l-yl]butyl}-8-oxoadenine) CO^-^L 
Wbll5] 




[0212] X@(i) 

2-:/h^>-8-^h^-9-{4-[4-(3-^h^i/#/l^^ 

^/V]zf*?~/V}T*f==-l/ (2-Butoxy-8-methoxy-9-{4-[4-(3-methoxycarbonylmethylbe 

nzyl)piperazine-l-yl]butyl}adenine) 

Mbll6] 
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O 

— N 




P 



l-(3-^h=3ri/^/V^— /^^/V^^v ? /V)t 0 ^7> ? ^-i&^i^(l-(3-methoxycarbony 
lmethylbenzyDpiperazine hydrochloride) 306mg (1.08mmol)i:9-(4-^'n ; ey^-/l')-2- 
^ > >^rv / -8-^h^v'T^ ? ^^ (9-(4-bromobutyl)-2-butoxy-8-methoxyadenine)200mg 
(0.54mmol)£ffil \ ^»!|20X@(vi)^|ll#(D^fe^^»^^bTgija^^ 
^3l75mg^#f' 0 J|W60% 

*H NMR (CDC1 ) 8 7.29 (4H, m), 5.12 (2H, s), 4.27 (2H, t, J= 6.7 Hz), 4.10 (3H, s) 

3 

, 3.93 (2H, t, J= 7.1 Hz), 3.69 (3H, s), 3.62 (2H, s), 3.48 (2H, s), 2.56-2.39 (8H, m) 
, 2.34 (2H, t, 7.6Hz), 1.79-1.72 (4H, m), 1.51-1.44 (4H, m), 0.96 (3H, t, J= 7.4 Hz 
). 



2-^>^v/-7,8-^tKn-9-{4-[4-(3-^h^^/V#^/V^^/V^^^/V)t°^9v ? ^-l 
-^T/H^^/H-8-^-^yT'r^^ (2-Butoxy-7,8-dihydro-9-{4-[4-(3-methoxycarbo 
nylmethylbenzyl)piperazine-l-yl]butyl}-8-oxoadenine) 



X@(i)^1#tb;fr^t^#/175mg (0.35mmol)^fflV\ HJfe^!j20X@(vii)^^lil(D^ 

arc &&mfobvxMM4k&m53mB&m>tco M9o% 



[0213] X@(ii) 



Wbll7] 
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*H NMR (DMSO-d ) 8 9.84 (1H, s), 7.28 (1H, t, J= 6.6Hz), 7.17-7.12 (3H, m), 6.4 

6 

0 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.68-3.65 (4H, m), 3.61 (3H, s), 3.41 (2H, s), 
2.41-2.20 (10H, m), 1.68-1.60 (4H, m), 1.43-1.34 (4H, m), 0.91 (3H, t, J= 7.4 Hz). 
[0214] MMM31 

2-:7>^-7,8-^fcKn-M4-[4-(4-^h^#/^ 

)y£^yy^-\-^;V\y^M-%-^r^rVT^f^ (2-Butoxy-7,8-dihydro-9-{4-[4-(4- 

methoxycarbonylbenzyl)piperidin-l-yl]butyl}-8-oxoadenine) </Dl=r$c 

Mbll8] 




[0215] 3(0 

2-:/h^>-8-^h^v--9-{4-[4-(4-^h^>#/l^— tV^l/*? ;V^y-J;V) 
]f^])-Jly-l-4/V]y^/U}T'T^>' (2-Butoxy-8-methoxy-9-{4-[4-(4-methoxycarb 
onylbenzyl)piperidin-l-yl]butyl})butyl)adenine) 

Mkii9] 




4-(4-^ h^^/k^/l^^/k^^v^ • t&mM (4-(4-Methoxycarbonylbenz 
yDpiperadine hydrochloride) 21 7mg (0.81mmol)£9-(4-:/t3^:/^vV)- 2-7>^r^-8- 
^ Y^c^T^f^-Z/ (9-(4-bromobutyl)-2-butoxy-8-methoxyadenine) 200mg (0.54mmol) 



WO 2007/034882 124 PCT/JP2006/318758 



! H NMR (CDC1 ) 8 7.98 (2H, d, J= 8.2Hz), 7.22 (2H, d, J= 8.2Hz), 5.13 (2H, brs), 

3 

4.26 (2H, t, J= 6.6 Hz), 4.13 (3H, s), 3.96 (2H, t, J= 6.8 Hz), 3.92 (3H, s), 3.45 (2H 
, m), 2.95 (2H, m), 2.66 (2H, m), 2.52 (2H, m), 2.10 (2H, m), 1.77-170 (7H, m), 1.5 
3-1.44 (2H, m), 0.97 (3H, t, J= 7.4 Hz). 
[0216] XMiO 

2-^>^^-7,8-^tKn-9-{4-[4-(4-^h^^7V#^/V^^^7V^/V^^/V^>'v ? /V 
)t 0 ^Uv ? ^-l-^7V]^^/H-8-^-^yT'X^^ (2-Butoxy-7,8-dihydro-9-{4-[4-(4- 
methoxycarbonylbenzyl)piperidin-l-yl]-8-oxoadenine} 

Mbi20] 




X@(i)-e#btb^b-^^257mg (0.49mmol)^fflV\ mMffl20XM(yu)tmifc<Djj 
*H NMR (DMSO-d ) 5 9.83 (1H, s), 7.87 (2H, d, J= 8.2Hz), 7.30 (2H, d, J= 8.2Hz) 

6 

, 6.41 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.83 (3H, s), 3.65 (2H, t, J= 6.8 Hz), 2.75 
(2H, m), 2.55 (2H, d, J= 6.6Hz), 2.22 (2H, m), 1.75 (2H, m), 1.66-1.60 (4H, m), 1.4 
7 (2H, m), 1.41-1.35 (4H, m), 1.49 (2H, m), 0.91 (3H, t, J= 7.4 Hz). 

[0217] 

2-y>^^-7,8-^tKn-9-[l-(5-^h=¥^/V#^/Vy^^-2--('/^^/V)t°-<yv ? ^- 
4-^f;H-8-^yTf-y (2-Butoxy-7,8-dihydro-9-[l-(5-methoxycarbonylf 
uran-2-ylmethyl)piperidin-4-ylmethyl]-8-oxoadenine) <Dijf$t 



WO 2007/034882 
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N 



j- 



o. 



[0218] X@(i) 



Is (8-Bromo-2-butoxy-9-(l-tert-butoxycarbonylpiperidin-4-ylmethyl)adenine) 
Wbl22] 



S-^n^^-^h^v^T-x^^ (8-Bromo-2-butoxyadenine) 0.30g (1.05mmol)£rDM 
F 3<hnlfc3g&5>U fikWttrV&J* 0.19g (1.40mmol)^^»!llX@(i)^#fe^fc4-(^^ 
^/V/fs^/V^-^ v^/V)-fc^<>J v^^-l-^/V^V^-tert-^^/V^^^/V (4-(meth 
anesulufonyloxymethyl)-piperidine-l-carboxylic acid tert-butyl ester) 0.92g (3.15m 
mol)^Px.l20°C^»b5B#^«#b^ o jg«&SH©3cUh&, ^nn/JvVA-e^ffib 



'H NMR (CDC1 ) 8 5.95 (2H, brs), 4.30 (2H, t, J = 6.6 Hz), 4.11 (2H, m), 4.00 (2H, 

3 

d, J = 7.4 Hz), 2.66 (2H, m), 2.12 (1H, m), 1.78 (2H, m), 1.54 (4H, m), 1.46 (9H, s 
), 1.29 (2H, m), 0.97 (3H, t, J = 7.3 Hz). 



2-^>^^-8-^nn-9-[l-(5-^h^^/V^^/V^7^-2-^r/M^-/V)t°-^yv ; >'-4- 
^/Mf/Vl^f/VTf^^ (2-Butoxy-8-chloro-9-[l-(5-ethoxycarbonylforan-2-yl 
methyl)piperidin-4-ylmethyl]adenine) 




[0219] X@(ii) 



Mbl23] 
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-^/V^^/V)T'^^^ / (8-bromo-2-butoxy-9-(l-tert-butoxycarbonylpiperidin-4-ylm 
ethyl)adenine)0.15g (0.30mmol)^4 N iglfc-SWe-lfS' 5ml^JP;i30£Hft#L7t o f& 
jK2r#*^ &kW&V&J>> 68mg (0.49mmol), 2-^^#/V#^/V-5-:/n^5vV 
^ r ^^(2-ethoxycarbonyl-5-bromomethylfuran) 0.14g (0.74mmol) £rDMF 6mH^^Px. 

! H NMR (DMSO-d ) 6 7.35 (2H, brs), 7.21 (1H, d, J = 3.4 Hz), 6.48 (1H, d, J = 3.4 

6 

Hz), 4.26 (2H, q, J = 7.1 Hz), 4.20 (2H, t, J = 6.6 Hz), 3.92 (2H, d, J = 7.3 Hz), 3. 
53 (2H, s), 2.80 (2H, m), 1.93 (2H, m), 1.83 (1H, m), 1.67 (2H, m), 1.48 (2H, m), 1. 
39 (2H, m), 1.30 (2H, m), 1.28 (3H, t, J = 7.1 Hz), 0.91 (3H, t, J = 7.3 Hz). 



2-^>^^-7,8-^tKn-9-[l-(5-^h^^7^^7V77^-2-^7^^/V)t 0 ^y> ? ^- 
A-^;V^=f-;V\-S-^T^-yT'f=^ > (2-Butoxy-7,8-dihydro-9-[l-(5-methoxycarbonylf 
uran-2-ylmethyl)piperidin-4-ylmethyl]-8-oxoadenine) 
WL124] 



X@(ii)Tl#^^7t2-^>^^'-8-^nn-9-[l-(5-^h^^/V^^/V79>'-2--r/V 
^^/V)t°^yv?^-4-^'/V^/V]^^7VT7 s ^^(2-butoxy-8-chloro-9-[l-(5-ethoxy 
carbonylfuran-2-ylmethyl)piperidin-4-ylmethyl]adenine) 0. 1 lg^:^/ — /V lOmH^lS 

5M Tkmk-rhvvATkmm lomi^n*., ummmnrnmrnw^ti 
o mmkx*rpw&. mm^m^nm^fto 20 matmrnm 0.5 m 

@f*^^b^c-e^#-r^i^^J:«90.72g(D BfeB#£LT«®ffra^»«r#;fco U 
^77% 



[0220] XMiiO 
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*H NMR (DMSO-d ) 8 9.86 (1H, s), 7.23 (1H, d, J = 3.4 Hz), 6.48 (1H, d, J = 3.4 H 

6 

z), 6.41 (2H, brs), 4.13 (2H, t, J = 6.6 Hz), 3.78 (3H, s), 3.53 (2H, d, J = 7.3 Hz), 3 
.52 (2H, s), 2.77 (2H, m), 1.91 (2H, m), 1.76 (1H, m), 1.63 (2H, m), 1.50 (2H, m), 1 
.39 (2H, m), 1.23 (2H, m), 0.90 (3H, t, J = 7.3 Hz). 

[0221] 

2-^>^^-7,8-^tKn-9-[544-(3-^h^^/V#^/V^^-/V^^^/V)t: 0 -<y> ? ^-l- 
4M^<>^/^-S-^r^-yTT^> (2-Butoxy-7,8-dihydro-9-[5-{4-(3-methoxylcarb 
onylmethylphenyl)piperadin-l-yl}pentyl]-8-oxoadenine) (Di^ffc 
Mbl25] 




[0222] X@(i) 

9-(5-^n^e^^/k)-2-7>dri/-8-^h^^T^^^ (9-(5-Bromopentyl)-2-butox 

y-8-methoxyadenine) 

Mbl26] 




2-^h^riy-8-^h^riyT'f=- > (2-butoxy-8-methoxyadenine) 2.00g (8.43mmol)<D 
DMF^-S(30ml) [Z, fcMJjVVJ* 1.40g (10.1mmol\ l,5-v ? ^n^e^^^3.87g (16 

jjrptijfvW* (lOOmD-ettmbfco mmm&Tk, t^^*<DjiR^#^ W&rfW 

*H NMR (DMSO-d ) 5 6.78 (2H, bs), 4.16 (2H, t, J= 6.6 Hz), 4.03 (3H, s), 3.84 (2 
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H, t, J= 6.8 Hz), 1.86-1.78 (2H, m), 1.74-1.60 (4H, m), 1.45-1.35 (2H, m), 1.35-1. 
28 (2H, m), 0.92 (3H, t, J= 7.4 Hz). 



2-^>^rv/-9-[5-{4-(3-^hdr^/V^— /l^fc^UvV- W/H^^ 
/VlS-^h^i/TT^ls (2-Butoxy-9-[5-{4-(3-butoxylcarbonylmethylphenyl)piperaz 
in-l-yl}pentyl]-8-methoxyadenine) 
WL127] 



X@(i)-e#^tL^b^^200mg (0.52mmol\ l-lS-iyh^i/JJ/V^^/U^/U)?^ 
^/V]t°^<y> ? ^(l-[3-(butoxycarbonylmethyl)phenyl]piperacline) 215mg (0.78mmol) 

t'o I»71% 

*H NMR (DMSO-d ) 8 7.13 (1H, t, J= 7.6 Hz), 6.80 (1H, s), 6.79 (1H, d, J= 7.6 Hz) 

6 

, 6.78 (2H, bs), 6.65 (1H, d, J= 7.6 Hz), 4.16 (1H, d, J= 6.6 Hz), 4.05 (3H, s), 4.01 
(2H, t, J= 6.6 Hz), 3.85 (2H, t, J= 6.8 Hz), 3.57 (2H, s), 3.09-3.02 (4H, m), 2.46-2. 
40 (4H, m), 2.28-2.20 (2H, t, J= 7.2 Hz), 1.76-1.67 (2H, m), 1.67-1.60 (2H, m), 1. 
56-1.49 (2H, m), 1.50-1.41 (2H, m), 1.42-1.33 (2H, m), 1.33-1.22 (2H, m), 1.25-1. 
19 (2H, m), 0.91 (3H, t, J= 7.4 Hz), 0.85 (3H, t, J= 7.4 Hz). 



2-^>^->-7,8-^tKn-9-[5-{4-(3-^h^->^/V^^/V^^/V7^^/V)t°^yv ? ^-l- 
4M^^M-8-3r3cyT'f~^ (2-Butoxy-7,8-dihydro-9-[5-{4-(3-methoxylcarb 
onylmethylphenyDpiperazin- 1 -yl}pentyl]-8-oxoadenine) 



[0223] X@(ii) 




[0224] X@(ii) 
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X@(i)-e#^>tb^^#;210mg (0.36mmol)£fflV\ HJfe^!j20X@(vii)^^)#(D^ 
*H NMR (DMSO-d ) 8 9.85 (1H, bs), 7.13 (1H, dd, J= 7.6 Hz), 6.81 (1H, s), 6.79 (1 

6 

H, d, J= 7.6 Hz), 6.65 (1H, t, J= 7.6 Hz), 6.41 (2H, bs), 4.14 (2H, t, J= 6.6 Hz), 3.6 
6 (2H, t, J= 6.8 Hz), 3.60 (3H, s), 3.58 (2H, s), 3.09-3.04 (4H, m), 2.47-2.41 (4H, 
m), 2.26 (2H, t, J= 7.3 Hz), 1.71-1.59 (4H, m), 1.52-1.42 (2H, m), 1.42-1.32 (2H, 
m), 1.30-1.20 (2H, m), 0.91 (3H, t, J= 7.4 Hz). 

[0225] mmms4 

7,8-^tKn-2-(2-^h^->'^h^->')-9-[2-{4-(3-^b^i/^/V^^/V^^/V^<^v ? /V)t 0 
^Vi?^-l-4M^/V\-8-ttyTv*^-^ (7,8-Dihydro-2-(2-methoxyethoxy)-9-[ 
2-{4-(3-methoxylcarbonylmethylbenzyl)piperazin-l-yl}ethyl]-8-oxoadenine) (Outfit 
Wbl29] 




*H NMR (DMSO-d ) 8 9.84 (1H, brs), 7.25 (1H, dd, J = 7.6, 7.6 Hz), 7.16 (1H, s), 

6 

7.14 (1H, d, J = 7.6 Hz), 7.12 (1H, d, J = 7.6 Hz), 6.43 (2H, brs), 4.24 (2H, t, J = 6 
.6 Hz), 3.76 (2H, t, J = 6.4 Hz), 3.65 (2H, s), 3.60 (3H, s), 3.59-3.57 (2H, m), 3.39 
(2H, s), 3.27 (3H, s), 2.59-2.54 (2H, m), 2.49-2.37 (4H, m), 2.33-2.22 (4H, m). 

[0226] 
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2-^>^^-7^-^tKn-9-{[2-(3-{N-[(3-tKridr^^;/V^^/^^/V^rii^/V-l-^ 

(2-Butoxy-7,8-dihydro-9-{[2-(3-{N-[(3-hydroxylcarbonylmethylphenyl-l-yl)meth 
yl]-N-methylamino}propyl)piperidin-4-yl]methyl}-8-oxoadenine) COl^rJc 



mfe^H-C#fctb^b^K>53.6mg (0.0097mmol)^2N 7K^^h!J^A^K^R(5ml 

)^px.i.50#r^»3S»ftbfci o in ^-e^fpb^, wmbT^@#:^«bfc 

o Sfe@f*^bT^M^^32 mg^fc, JR*61% 

*H NMR (DMSO-d ) 8 10.96 (1H, bs), 7.21-7.04 (4H, m), 6.90 (2H, brs), 4.13(2H, 

6 

t, J= 6.6 Hz), 3.53 (2H, s), 3.51 (2H, s), 3.50-3.30 (2H, m), 3.37 (3H, s), 2.79-2.75 
(2H, m), 2.29 (2H, t, J= 7.0 Hz), 2.22 (2H, t, J= 7.1 Hz), 2.07 (3H, s), 1.76-1.34 ( 
10H, m), 1.20-1.04 (2H, m), 0.91 (3H, t, J= 7.3 Hz). 



2-^>^^-7,8-^tKn-9-(l-{2-[3-(t:Kn^^/^^/^^/V)7cnydri/]rc^/H 
\f^)^-^;V^;vy^-^r^rVT 1 f==^y (2-Butoxy-7,8-dihydro-9-(l-{2-[3-(hy 
doroxycarbonylmethyl)phenoxy]ethyl}piperidin-4-ylmethyl)-8-oxoadenine) (Outfit 



mMM6^nhtlti^m6.7mg (0.150mmol)^2N 7^m^hV^J^7K^m(5 ml) 
'H NMR (DMSO-d ) 8 9.96 (1H, bs), 7.22 (1H, t, J= 7.8 Hz), 6.85-6.82 (3H, m), 6. 



Mkl30] 




[0227] 



■MM36 



Mbl31] 
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47 (2H, bs), 4.18-4.04 (2H, m), 4.14 (2H, t, J= 6.6 Hz), 3.57 (2H, d, J= 6.8 Hz), 3. 
53 (2H, s), 3.40-3.22 (7H, m), 1.96-1.80 (1H, m), 1.68-1.54 (4H, m), 1.40-1.24 (4 
H, m), 0.92 (3H, t, J= 7.4 Hz). 



2-^>^^-7,8-^tKn-9-{l-[3-(N-{2-[3-(tKn^^/V/^^/V^^/V)7^y^v'] 
rc^vvJ-N-^ =f-;VT^/)-?u t>] \i°^)i/>-A-^/V^;V}-S-ttyT'T^Z/ (2-Bu 
toxy-7 , 8-dihydro-9-{ 1 -[3-(N-{2-[3-(hydroxycarbonylmethyl)phenoxy] ethyl}-N-met 
hylamino)propyl]piperidin-4-ylmethyl}-8-oxoadenine) CD'n'Jsfe 



MMM77:^htltctt:-&miAmg (0.0538mmol)^2N Tkm^hW^MwiAml 
fCo 1(51*100% 

*H NMR (DMSO-d ) 8 11.35 (1H, brs), 7.15-7.07 (1H, m), 6.92-6.60 (5H, m), 4.13 

6 

(2H, t, J= 6.5 Hz), 3.97 (2H, t, J= 5.7 Hz), 3.53 (2H, d, J= 6.6 Hz), 3.52-3.21 (5H, 
m), 2.80-2.76 (2H, m), 2.66 (2H, t, J= 5.7 Hz), 2.36 (2H, t, J= 7.2 Hz), 2.28-2.13 

(1H, m), 2.20 (3H, s), 1.86-1.34 (9H, m), 1.23-1.08 (2H, m), 0.91 (3H, t, J= 7.3 Hz 

). 



9-(l-{2-[3-(^/V^^^^/V)^^y^^]^^/Ht^yv?^-7,8-> ? tKn-4-'l'/^ 
^;V)-2-(2-^Y^iy^Y^iy)-S-^yT^f^> (9-(l-{2-[3-(Carboxymethyl)phenox 
y]ethyl}piperidin-4-ylethyl)-7,8-dihydro-2-(2-methoxyethoxy)-8-oxoadenine) CD-n* 



[0228] 



MM37 



Mbl32] 




[0229] 



MM38 



Mbl33] 
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O H 




*H NMR (DMSO-d ) 8 11.79 (1H, brs), 7.09 (1H, dd, J = 7.9 Hz, 7.4 Hz), 7.00 (2H, 

6 

brs), 6.84 (1H, s), 6.75 (1H, d, J = 7.4 Hz), 6.66 (1H, d, J = 7.9 Hz), 4.24 (2H, t, J 
= 4.6 Hz), 3.98 (2H, t, J = 5.6 Hz), 3.68 (2H, t, J = 6.5 Hz), 3.59 (2H, t, J = 4.6 H 
z), 3.27 (3H, s), 3.21 (2H, s), 2.87-2.83 (2H, m), 2.62 (2H, t, J = 5.5 Hz), 1.96-1.8 
8 (2H, m), 1.70-1.65 (2H, m), 1.56-1.53 (2H, m), 1.14-1.09 (3H, m). 



2-^>^^-7,8-^tKn-9-(l-{2-[3-(^/V^^^^/V)^^y^^]^^/Ht°^<y> ? ^ 
-4-^ / ^a^^-/V)-8-^T^-yT'f=-> / (2-Butoxy-7,8-dihydro-9-(l-{2-[3-(carboxymet 
hyl)phenoxy]ethyl}piperidin-4-ylethyl)-8-oxoadenine) <D-pM?5c 



mfcbVXMffik&V00.15g&ntCo 1|»86% 

'H NMR (DMSO-d ) 5 10.05 (1H, s), 7.20 (1H, dd, J = 7.9 Hz, 7.7 Hz), 6.82-6.79 ( 

6 

3H, m), 6.50 (2H, brs), 4.14 (2H, t, J = 6.6 Hz), 4.04 (2H, t, J = 5.8 Hz), 3.69 (2H, 
t, J = 6.8 Hz), 3.51 (2H, s), 2.94-2.90 (2H, m), 2.70-2.66 (2H, m), 2.10-1.98 (2H, 
m), 1.75-1.55 (6H, m), 1.42-1.32 (2H, m), 1.18-1.13 (3H, m), 0.91 (3H, t, J = 7.4 
Hz). 



[0230] 



MM39 



Mbl34] 




[0231] 



■MM40 
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2-^>^iy-73-^tKn-94l-[3-([N-^^/V-N42-[3-(^/V^df-^^-/V)^rn/dr>/] 

^^/H]T5y)7°ntVV]t 0 ^yv > ^-4--f/V^^-/H-8-^-^yTT f ^^ (2-Butoxy-7,8 

-dihydro-9-{l-[3-([N-methyl-N-{2-[3-(carboxymethyl)phenoxy]ethyl}]amino)propyl 

]piperidin-4-ylethyl}-8-oxoadenine)<Z)'o-j^ 

Wbl35] 




mfobvxmmib&mzmg&mito M53% 

*H NMR (DMSO-d ) 8 10.17 (1H, brs), 7.21 (1H, dd, J = 8.0 Hz, 7.6 Hz), 6.85-6.7 

6 

9 (3H, m), 6.57 (2H, brs), 4.13 (2H, t, J = 6.6 Hz), 4.06 (2H, t, J = 5.8 Hz), 3.70 (2 

H, t, J = 6.7 Hz), 3.51 (2H, s), 3.27-3.23 (2H, m), 2.85-2.80 (2H, m), 2.78 (2H, t, J 
= 5.6 Hz), 2.60-2.50 (4H, m), 2.30 (3H, s), 1.90-1.86 (2H, m), 1.79-1.73 (2H, m), 

I. 66-1.57 (4H, m), 1.42-1.33 (5H, m), 0.91 (3H, t, J = 7.4 Hz). 

[0232] 

7,8-v > tKP-9-(l-{[3-(tKP^>#/V^— ;V^;V)-7^.^;V\T%713;V7$^;X<^;V 
}\f^V^-A-4;V^;V)-2-{2-^Y^^Y^)-^-^yTT^> (7,8-Dihydro-( 
9~( 1 -{[3-(hydroxycarbonylmethyl)phenyl] aminocarbonylmethyl}piperidin-4-ylethyl)- 
2-(2-methoxyethoxy)-8-oxoadenine)<Z)'n v j^; 
Mbl36] 




:»!|13-e#^^b^61mg (0.11mmol)2rfflV\ ^»!|35^il^LT 6& 
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*H NMR (DMSO-d ) 6 12.42 (1H, brs), 9.90 (1H, brs), 9.65 (1H, s), 7.54-7.52 (2H, 

6 

m), 7.23 (1H, dd, J = 8.6 Hz, 7.6 Hz), 6.94 (1H, d, J = 7.6 Hz), 6.45 (2H, brs), 4.2 
6 (2H, t, J = 4.7 Hz), 3.71 (2H, t, J = 6.9 Hz), 3.61-3.57 (2H, m), 3.52 (2H, s), 3.2 
8 (3H, s), 3.08 (2H, brs), 2.86-2.82 (2H, m), 2.12-2.06 (2H, m), 1.75-1.70 (2H, m), 

1.63-1.57 (2H, m), 1.30-1.10 (3H, m). 
[0233] M1MW42 

2-^>^^-7,8-^tKn-9-(l-{[3-(tKn^v-^7/V/K^/V^^/V)^^^/V]T57^/V^ 
^/V^/V}t°^Vi?>-4-4/\'^/V)-8-ttyT'r~> (2-Butoxy-7,8-dihydro-9-( 
l-{[3-(hydroxycarbonylmethyl)phenyl]aminocarbonylmethyl}piperidin-4-ylethyl)-8-o 
xoadenine) <Z)-cM?5c 



Mbl37] 




mMMl4tmt>tltc4k&ys26mg (0.050mmol)^fflV\ mJ&W35km&\ZLX 
X H NMR (DMSO-d ) 5 10.33 (1H, brs), 9.61 (1H, s), 7.52 (1H, d, J = 8.3 Hz), 7.49 

6 

(1H, s), 7.21 (1H, dd, J = 8.3 Hz, 7.6 Hz), 6.93 (1H, d, J = 7.6 Hz), 6.56 (2H, brs), 
4.14 (2H, t, J = 6.6 Hz), 3.57 (2H, d, J = 7.1 Hz), 3.46 (2H, s), 3.05 (2H, s), 2.85-2 
.80 (2H, m), 2.10-2.04 (2H, m), 1.85-1.74 (1H, m), 1.66-1.58 (2H, m), 1.54-1.50 ( 
2H, m), 1.41-1.33 (4H, m), 0.91 (3H, t, J = 7.4 Hz). 

[0234] 

2-^>^^-7,8-^tKP-9-{l-[(N-{2-[3-(tKnd r ^/k^^/^^/k)^ ; nydf-^]^ 

^/H-N-^^/v)T5y^^/^/v#^/v]t°^y^^-4-^/^^/H-8-^-^yT^^ 

(2-Butoxy-7 , 8-dihydro-9-{ 1 -[(N-{2-[3-(hydroxylcarbonylmethyl)phenoxy] ethyl}-N 
-methyl)aminomethylacarbonyl]piperidin-4-ylmethyl}-8-oxoadenine)CD'n*J^ 
Mbl38] 
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mMWl5X*ffibtlfcfc-&m00mg (0.17mmol)^lN 7K^b^hy^^*^*(3ml) 
L-C^M^^^80mg^#/c o M82% 

*H NMR (DMSO-d ) 8 10.06 (1H, brs), 9.68 (1H, brs), 7.24 (1H, t, J = 7.6 Hz), 6. 

6 

87-6.83 (3H, m), 6.51 (2H, brs), 4.25-4.21 (3H, m), 4.13 (2H, t, J = 6.6 Hz), 3.78- 
3.65 (1H, m), 3.56 (2H, d, J = 7.2 Hz), 3.54 (2H, s), 2.96 (1H, t, J = 12.9 Hz), 2.78 
-2.65 (2H, m), 2.62-2.55 (1H, m), 2.50 (3H, s), 2.10-2.02 (1H, m), 1.67-1.56 (4H, 
m), 1.43-1.33 (2H, m), 1.25-1.12 (1H, m), 1.12-0.97 (1H, m), 0.91 (3H, t, J = 7.4 
Hz). 

[0235] 

7,8-^tKn-9-{l-[(N-{2-[3-(tKn^^/V^— /^^/V)^^y^r^]^^/H-N-^^- 

/V)T^y^^/V^/V^^/V]fc°^y^^-4-^7V^^7Vh2-(2-^h^^^h^v')-8-^dr 

VT"f=^y (7,8-Dihydro-9-{l-[(N-{2-[3-(hydroxylcarbonylmethyl)phenoxy]ethyl}- 

N-methyl)aminomethylacarbonyl]piperidin-4-ylmethyl}-2-(2-methoxyethoxy)-8-oxo 

adenine) CDcM^E 

MC139] 




'H NMR (DMSO-d ) 8 9.94 (1H, brs), 9.66 (1H, brs), 7.29-7.23 (1H, m), 6.90-6.83 

6 

(3H, m), 6.43 (2H, brs), 4.48-4.41 (2H, m), 4.41-4.28 (4H, m), 4.28-4.22 (2H, m), 
3.61-3.52 (3H, m), 3.29 (3H, s), 3.06-2.95 (1H, m), 2.95-2.87 (3H, m), 2.69-2.52 
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(2H, m), 2.50 (3H, s), 2.13-2.04 (1H, m), 1.65-1.59 (2H, m), 1.26-1.16 (1H, m), 1. 
11-1.00 (1H, m). 

[0236] 

7,8-i^tKn-9-[l-(N-{2-[3-(tKn^^7V^^7^^/V)^^ydf-iy]zc^/V}-N-^^ 
/WT$y^^/V^/^^/V)t°^y^^-4-^/^^/V]-2-(2-^h^^3ihdf-^)-8-^-^ 

VTf^y (7,8-Dihydro-9-{l-[(N-{2-[3-(hydroxylcarbonylmethyl)phenoxy]ethyl}- 
N-methyl)aminocarbonylmethyl]piperidin-4-ylmethyl}-2-(2-methoxyethoxy)-8-oxoa 
denine) CDc^c 
Wbl40] 



NH 2 




mmms5tmm^mx\ ^mw-t\,xmmit^m^ntz. 0 ir*4o% 

[0237] ^S#!|46 

2-^>^^-7,8-^tKn-9-(2-{l-[(N-{2-[3-(tKndr^/V^^/^^/V)^ 3i ydr^] 
^^/H-N-^^/V)T^y^/V#^/Vp«^/V]t 0 ^y^^-4-^/H^^/V)-8-^dryT 
"f^y (2-Butoxy-7,8-dihydro-9-(2-{l-[(N-{2-[3-(hydroxylcarbonylmethyl)phenox 
y]ethyl}-N-methyl)aminocarbonylmethyl]piperidin-4-yl}ethyl)-8-oxoadenine) (Di^fdi 
Wbl41] 




*H NMR (DMSO-d ) 5 12.27 (1H, brs), 9.86 (1H, brs), 7.20 (1H, t, J = 7.6 Hz), 6.8 

6 

2-6.79 (3H, m), 6.41 (2H, brs), 4.30 (1H, d, J = 12.4 Hz), 4.13 (2H, t, J = 6.6 Hz), 
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4.09-4.03 (2H, m), 3.96 (1H, d, J = 10.5 Hz), 3.69 (2H, t, J = 6.7 Hz), 3.51 (2H, s), 
3.40-3.25 (2H, m), 2.90-2.82 (3H, m), 2.49-2.41 (1H, m), 2.28 (3H, m), 1.78-1.71 
(2H, m), 1.67-1.59 (2H, m), 1.58-1.53 (2H, m), 1.45-1.33 (3H, m), 1.13-1.03 (1H, 
m), 0.96-0.94 (1H, m), 0.91 (3H, t, J = 7.4 Hz). 

[0238] 

2-^>^^-7,8-^tKn-9-[5-(4-{2-[N-^^/V-N-(3-t:Kti : ¥v'^/V^^/V^^-/V)^< 
y^VlT^/xf/HtXy^y-l-^^yf/kj-S-t^yTf^y (2-Butoxy-7,8 
-dihydro-9-[5-(4-{2-[N-methyl-N-(3-hydroxycarbonylmethyl)benzyl]aminomethyl}p 
iperazin- 1 -yl)pentyl]-8-oxoadenine) <D-j=j-$c 
Wbl42] 




MMM20~rmbtl1tfc&®55 mg (0.13 mmoD^lN *Bfc>ffr^hy?A7ki$$£(4nd) 

&Mx.i.5mmDmmmistio mmmx^w^, mn&m^fro mmc*&M%jfi 

*H NMR (DMSO-d ) 8 9.32 (1H, bs), 7.24-7.06 (4H, m), 6.86 (2H, bs), 4.13 (2H, t, 

6 

J= 6.6 Hz), 3.66 (2H, t, J= 6.4 Hz), 3.43 (4H, s), 2.34-2.13 (17H, m), 1.68-1.62 (4 
H, m), 1.40-1.36 (4H, m), 1.22-1.18 (2H, m), 0.92 (3H, t, J= 7.4 Hz). 

[0239] 

2-^>^^-7,8-^tKn-9-[7-(4-{2-[N-^^/V-N-(3-tK^^r^^^^^7V^^7V)^< 
^J?V}T^J^M^^-yl/-\-^M^^M-%-Jr^yT^^ (2-Butoxy-7,8 
-dihydro-9-[7-(4-{2-[N-methyl-N-(3-hydroxycarbonylmethyl)benzyl]aminomethyl}p 
iperazin- 1 -yl)hepty 1] -8-oxoadenine) (D&$c, 
Mbl43] 
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^ii^!l21X@(iii)-C#^^/t^^72mg (0.12mmol)£fflVNT, mMM35tmm 
*H NMR (DMSO-d ) 8 10.83 (1H, bs), 7.14-7.03 (4H, m), 6.69 (2H, bs), 4.07 (2H, 

6 

t, J= 6.6 Hz), 3.58 (2H, t, J= 6.6 Hz), 3.37 (4H, s), 2.34-2.23 (12H, m), 2.15-2.09 ( 
5H, m), 1.59-1.55 (4H, m), 1.33-1.14 (10H, m), 0.85 (3H, t, J= 7.4 Hz). 

[0240] mmm49 

2-^>^r^-7,8-v ? tKn-9-(5-{4-[2-(3-tKndr^/V#^/V^^/V^^— ;V^2r*y) 
^M\£^iy^-l-4M^<^7V)-S-^yT^f=-^ (2-Butoxy-7,8-dihydro-9-( 
5-{4-[2-(3-hydroxycarbonylmethylphenyloxy)ethyl]piperazin-l-yl}pentyl)-8-oxoade 
nine) (D^ffc 
WL144] 




mMm22^mhtitc^m5o mg (o.o9mmoi)^v^-c. mMm35kmm<DBjfc 
&frv\ &&mfotvxmM4k&m35mg%mc 0 ^72% 

! H NMR (DMSO-d ) 6 12.09 (1H, bs), 7.12 (1H, t, J= 7.8 Hz), 7.07 (2H, bs), 6.97 ( 

6 

1H, s), 6.75 (1H, d, J= 7.8 Hz), 6.69 (1H, d, J= 7.8 Hz), 4.13 (2H, t, J= 6.6 Hz), 4. 
05 (2H, t, J= 5.8 Hz), 3.67 (2H, t, J= 7.1 Hz), 3.17 (2H, s), 2.65 (2H, t, J= 5.8 Hz), 

2.39 (4H, bs), 2.20 (4H, bs), 2.17 (2H, t, J= 6.5 Hz), 1.70-1.61 (4H, m), 1.41-1.36 

(4H, m), 1.21-1.18 (2H, m), 0.92 (3H, t, J= 7.4 Hz). 

[0241] 
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2-^>driX-7 ) 8-v ? tKn-9-(7-{4-[2-(3-tKi3 :3 r^/V#— ;V^;V~7^~;V3r^y) 
^;V^^y^-\-^M^^JVy%-^yT^f^y (2-Butoxy-7,8-dihydro-9-( 
7-{4-[2-(3-hydroxycarbonylmethylphenyloxy)ethyl]piperazin-l-yl}heptyl)-8-oxoade 
nine) 



^ii^!l23-e#^tt^b^50mg (0.08mmol)£ffll^T, HW(j35i:|WI#(Z)HJS^ 
*H NMR (DMSO-d ) 8 11.66 (1H, bs), 7.13 (1H, t, J= 7.8 Hz), 7.07 (2H, bs), 6.87 ( 

6 

1H, s), 6.77 (1H, d, J= 7.8 Hz), 6.71 (1H, d, J= 7.8 Hz), 4.13 (2H, t, J= 6.6 Hz), 4. 
03 (2H, t, J= 5.5 Hz), 3.64 (2H, t, J= 7.1 Hz), 3.17 (2H, s), 2.70 (2H, t, J= 5.5 Hz), 

2.47 (4H, bs), 2.28 (4H, bs), 2.16 (2H, t, J= 6.9 Hz), 1.65-1.63 (4H, m), 1.40-1.22 

(10H, m), 0.92 (3H, t, J= 7.4 Hz). 



2-^>^^-7,8-^tKn-9-[2-{4-(3-tKti^^/V^^/^^/V^^y d r^)t 0 -<yv ? > 
-l-^/H^^/V]-8-^-^-yT'T ? ^^ (2-Butoxy-7,8-dihydro-9-[2-{4-(3-hydroxylcar 
bonylmethylphenoxy)piperizin-l-yl}ethyl]-8-oxoadenine) (D^af^, 

mu6] 



Mkl45] 




H 
N 



[0242] H^^!|51 




»!l24-C#^^^#/30mg (0.06mmol)£rfflV \ mmM35tmm(DjfmX& 
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*H NMR (DMSO-d ) 8 12.30 (1H, bs), 9.84 (1H, bs), 7.19 (1H, dd, J= 7.6, 7.6 Hz), 

6 

6.82 (1H, s), 6.79 (2H, d, J= 7.6 Hz), 6.41 (2H, bs), 4.35-4.26 (1H, m), 4.13 (1H, t, 
J= 6.6 Hz), 3.78 (1H, t, J= 6.4 Hz), 3.51 (2H, s), 2.78-2.72 (2H, m), 2.59 (2H, t, J 
= 6.4 Hz), 2.31-2.25 (2H, m), 1.89-1.82 (2H, m), 1.67-1.59 (2H, m), 1.55-1.46 (2H 
, m), 1.42-1.32 (2H, m), 0.90 (3H, t, J= 7.6 Hz). 

[0243] 

2-^>^r^-7,8-> ? tKn-9-[2-{4-(3-tKn^> / ^/V^— /V^/V?^— /^fc^UvV- 
l-/f/V}rc^/V]-8-^-df-yT^— >- (2-Butoxy-7,8-dihydro-9-[2-{4-(3-hydroxylcarb 
onylmethylphenyl)piperazin-l-yl}ethyl]-8-oxoadenine)(D'o'^; 
Mbl47] 




'H NMR (DMSO-d ) 8 12.42 (1H, bs), 10.40 (1H, bs), 7.09 (1H, dd, J= 7.6, 7.6 Hz) 

6 

, 6.79 (1H, s), 6.74 (1H, d, J= 7.6 Hz), 6.65 (1H, d, J= 7.6 Hz), 6.57 (2H, bs), 4.14 
(2H, t, J= 6.6 Hz), 3.82 (2H, t, J= 6.4 Hz), 3.39 (2H, s), 3.06-3.00 (4H, m), 2.62 (2 
H, t, J= 6.4 Hz), 2.58-2.55 (4H, m), 1.68-1.60 (2H, m), 1.44-1.33 (2H, m), 0.91 (3 
H, t, J= 7.4 Hz). 
[0244] mMM53 

2-^>^^-7,8-^tKn-9-[2-{4-(3-tKn^^7V^^/V^^/V^^^7V)t°^IJ> ? ^ 
-l-^M^^-M-S-^r^yTy^^-^ (2-Butoxy-7,8-dihydro-9-[2-{4-(3-hydroxylcar 
bonylmethylbenzyl)piperazin-l-yl}ethyl]-8-oxoadenine) <Z)-cM?5c 
Mkl48] 
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O 

--N 



N 




OH 



HJg^l26-e#fe^C>ft;^30mg (0.06mmol)£ffll\ m&W35bft&ff>j5&r£M 
*H NMR (DMSO-d ) 5 11.22 (1H, bs), 7.14 (1H, s), 7.13 (1H, dd, J= 7.6 Hz, 7.6 H 

6 

z), 7.07 (1H, d, J= 7.6 Hz), 7.00 (1H, d, J= 7.6 Hz), 6.90 (2H, bs), 4.10 (2H, t, J= 6 
.6 Hz), 3.73 (2H, t, J= 6.4 Hz), 3.34 (2H, s), 3.24 (2H, s), 2.52 (2H, t, J= 6.4 Hz), 
2.47-2.33 (4H, m), 2.33-2.23 (4H, m), 1.65-1.56 (2H, m), 1.41-1.31 (2H, m), 0.89 
(3H, t, J= 7.4 Hz). 



2-^>^^-7,8-v ? t:Kn-9-[5-{4-(3-l:Ki3 d r^/V#^/V^^/V^rn— /^t^UvV- 
l-^M^^/VYS-Jr^yTf^-^ (2-Butoxy-7,8-dihydro-9-[5-{4-(3-hydroxylca 
rbonylmethylphenyl)piperazin-l-yl}penyl]-8-oxoadenine) (Di^tffc 
Mbl49] 



M&tevtfcbvxmmikGw&ms&nito 1^*99% 

*H NMR (DMSO-d ) 8 13.40 (1H, bs), 9.93 (1H, bs), 8.22 (1H, d, J= 5.1 Hz), 7.17 ( 

6 

1H, s), 7.02 (1H, d, J= 5.1 Hz), 6.43 (2H, bs), 4.05 (2H, t, J= 6.6 Hz), 3.83 (2H, t, 
J= 6.4 Hz), 3.47-3.42 (4H, m), 2.64 (2H, t, J= 6.4 Hz), 2.58-2.51 (4H, m), 1.68-1.6 



[0245] 



■MM54 
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0 (2H, m), 1.44-1.34 (2H, m), 0.91 (3H, t, J= 7.4 Hz). 

[0246] 

2-^>^^-7,8-^tKn-9-(3-{4-[3-(2-tKn^^-2-^-df-y^^/V)^^ydf-v']t^y 
-J^-l-4M^tt°M-8-ttyT7*^> (2-Butoxy-7,8-dihydro-9-(3-{4-[3-(2-hy 
droxy-2-oxoethyl)phenoxy]piperidin-l-yl}propyl)-8-oxoadenine) O-pM^c 
Mbl50] 




OH 

O 

mMM28Tmbtvtz4b&m7ms (0.072 mmol)£fflV\ mMM35 bmWi<DjjW:~e 
&&mfcbVXmmik&V82Zm f i&fflto M64% 

*H NMR (DMSO-d ) 5 7.12 (1H, t, J= 7.8 Hz), 6.83-6.71 (3H, m), 6.69 (2H, brs), 

6 

4.28 (1H, m), 4.15 (2H, t, J= 6.6 Hz), 3.70 (2H, t, J= 6.9 Hz), 3.34 (2H, s), 2.68-2. 
58 (2H, m), 2.30 (2H, t, J= 6.8 Hz), 2.16-2.08 (2H, m), 1.86-1.76 (4H, m), 1.65-1. 
48 (4H, m), 1.41-1.34 (2H, m), 0.90 (3H, t, J= 7.4 Hz). 

[0247] 

2-^>^^-7,8-^tKn-9-{4-[(3-tKn^^/V^^/M^/V)^^^/Vt°^7v ; ^-l 
-4My^M-8-^T^-yTT^^ (2-Butoxy-7,8-dihydro-9-{4-[4-(3-hydroxycarbo 
nylmethylphenoxy)piperazin-l-yl]butyl}-8-oxoadenine) (D'&fflt 

Wbi5i] 

NH 2 




OH 



WO 2007/034882 



143 



PCT/JP2006/318758 



^mw-tvxmmit^msmg^mco ^27% 

'H NMR (DMSO-d ) 8 11.81 (1H, brs), 7.08 (1H, t, J= 7.8Hz), 6.98 (2H, brs), 6.88 

6 

(1H, s), 6.75-6.66 (2H, m), 4.25 (1H, m), 4.13 (2H, t, J= 6.6 Hz), 3.66 (2H, t, J= 6 
.7Hz), 3.23 (2H, s), 2.56 (2H, m), 2.25 (2H, m), 2.09 (2H, m), 1.81 (2H, m), 1.67-1 
.53 (6H, m), 1.41-1.36 (4H, m), 0.92 (3H, t, J= 7.4 Hz). 

[0248] 

2-^>^r^-7,8-> ? tKn-9-{4-[4-(3-tKn^> / ^/V^— /^f/P^y-^tXy^y 
-\-^;V\f^M-^-ir^yT"f^^ (2-Butoxy-7,8-dihydro-9-{4-[4-(3-hydroxycar 
bonylmethylbenzyl)piperazine-l-yl]butyl}-8-oxoadenine) (D^^L 
Wbl52] 




H»!l3O-e#^f'^^50mg (0.10mmol)£ffll\ ||«!|35^#<D^feX?a 
^0#:^L-CtlM^^#/31mg^#fc o M64% 

*H NMR (DMSO-d ) 8 9.87 (1H, s), 7.25 (1H, t, J= 7.5Hz), 7.16-7.12(3H, m), 6.4 

6 

1 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.66 (2H, t, J= 6.7Hz), 3.54 (2H, s), 3.41 (2H, 
s), 2.33-2.26 (10H, m), 1.67-1.60 (4H, m), 1.41-1.34 (4H, m), 0.92 (3H, t, J= 7.4 
Hz). 

[0249] 

2-:/>^-7,8-^tKn-9-{4-[4-(4-fcK£^>#/V:^ 

/V)t°-<yv ; ^-l--f/V]^^-/H-8-^-^yT-T ? ^^ (2-Butoxy-7,8-dihydro-9-{4-[4-(4 

-hydrooxycarbonylbenzyl)piperidin-l-yl]butyl}-8-oxoadenine)(D'o*^ 

WL153] 
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OH 



mMW31^bthfc4k&m50mg (0.10mmol)£ffll\ M1MM35tmm(DjjmX& 
*H NMR (DMSO-d ) 8 11.69 (1H, brs), 7.78 (2H, d, J= 8.1Hz), 7.05 (2H, d, J= 8.1 

6 

Hz), 7.01 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.66 (2H, t, J= 6.7Hz), 2.74 (2H, m), 2 
.46 (2H, d, J= 6.5Hz), 2.21 (2H, m), 1.72 (2H, m), 1.65-1.62 (4H, m), 1.46 (2H, m), 
1.41-1.35 (5H, m), 1.15 (2H, m), 0.92 (3H, t, J= 7.4 Hz). 



2-^>dr^-7,8-v ; tKn-9-[5-{4-(3-tKn d r^/V^— ;V^;V~7^ /V)fc°-<yvV- 
l-^Kyf;V]-8-t^yTf^> (2-Butoxy-7,8-dihydro-9-[5-{4-(3-hydroxylca 
rbonylmethylphenyl)piperazin-l-yl}pentyl]-8-oxoadenine) (Di^tfc, 
Mkl54] 



^Jfe^!l33-e#^tLf'^^^45mg (0.09mmol)£ffll \ mMM35tmW:(DjfmXM 
l H NMR (DMSO-d ) 8 12.29 (1H, bs), 10.25 (1H, bs), 7.19 (1H, dd, J= 7.6, 7.6 Hz) 

6 

, 6.89 (1H, s), 6.88 (1H, d, J= 7.6 Hz), 6.76 (1H, d, J= 7.6 Hz), 6.67 (2H, bs), 4.14 
(2H, t, J= 6.6 Hz), 3.80-3.73 (2H, m), 3.69 (2H, t, J= 6.7 Hz), 3.57-3.50 (2H, m), 3 
.50 (2H, s), 3.14-3.00 (6H, m), 1.79-1.59 (6H, m), 1.44-1.33 (2H, m), 1.33-1.24 (2 



[0250] 



;»!|59 
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H, m), 0.91 (3H, t, J= 7.4 Hz). 
[0251] M1MW60 

^/V {3-[({l-[2-(6-T$7-2-^>^^-8-^-df-y-7,8-v ; tKn-9H-^IJ>'-9-/r/V)^ 
^-;V\\£^y i/^-4-4MT^/)^M7^^ MT±T— b (Methyl {3-[({l-[2-(6-ami 
no-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-yl)ethyl]piperidin-4-yl}amino)methyl] 
phenyljacetate) (D-^J^L 
WL155] 




[0252] X@(i) 

2-^nn-9-(7"h7tKn-2H-t 0 7^-2-^r/V)-9H-y°y^-6-T5^ (2-Chloro-9-(tetra 
hydro-2H-pyran-2-yl)-9H-purin-6-amine) 

2,6-v ? ^mn-9-(^h^fcK^-2H-t°^>'-2-^'/V)-9H-^y^(2,6-Dichloro-9-(tetrah 
ydro-2H-pyran-2-yl)-9H-purine) (55g)^7N-T^^e^T^K /V (500ml) \Z$& 

! H NMR™(CDC1 ) 8.02 (1H, s), 5.94 (2H, brs), 5.71 (1H, dd), 4.15 - 4.22 (1H, m), 

3 

3.75 - 3.82 (1H, m), 1.27 - 2.12 (6H, m). 
[0253] X@(ii) 

2-y>^riX-9-(^h7t:Ki3-2H-t:°7^-2-^'/V)-9H-7 0 y>'-6-T5^ (2-Butoxy-9-(te 
trahydro-2H-pyran-2-yl)-9H-purin-6-amine) 
X.md<Dtk)&yO (40g) £19%(W/W) ±YV^J^n-^Y^Y/zf^y— /V (250ml) 
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! H NMR™(CDC1 ) 7.87 (1H, s), 5.56 - 5.68 (3H, m), 4.31 - 4.35 (2H, t), 4.14 - 4.1 

3 

7 (1H, m), 3.76 - 3.80 (1H, m), 1.49 - 2.08 (10H, m), 0.98 (3H, t). 
[0254] X@(iii) 

8-^a^-2-^>^iX-9-(^h7tKn-2H-fc 0 7^-2-^'/V)-9H-7 P y>'-6-T5:>' (8-Bro 
mo-2-butoxy-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine) 

-yn^n/N^K (NBS) (27g)^L-f -d1jUk.Tc 0 R^U^^^^U-em 

g(D^m^ntc 0 mfo&MfrmMit&m&n&mfct^xntcc, M28.5 g) m&i 

48-50°C 

'h NMR™(CDC1 ) 5.59-5.64 (3H, m), 4.32 (2H, m), 4.17 (1H, m), 3.74 (1H, m), 3.0 

3 

8 (1H, m), 2.13 (1H, d), 1.48 - 1.83 (8H, m), 0.98 (3H, t). 
[0255] X@(iv) 

2-^>df-iy-8-^hdf-iy-9- (^h^tKti-2H-t: 0 ^-2--l7V) -9H-y°V>-6-TV^ (2-Bu 
toxy-8-methoxy-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine) 
-Th}) . 7g)&m*^/ — M400ml) ^*^T^n X.fc 0 C. <Dffi& iz X@(ii 

i)»^^(28.5g)^p^., Rmu^m^65°cx9mmw:W'Lti 0 Kfom&m*WL 
Lfc 0 mMtDik&m&it^/^—T/i'XvwMiikwmco itxii4.2 go 

'h NMR ™(CDC1 ) 5.5K1H, dd), 5.28 (2H, brs), 4.29 (2H, t), 4.11 - 4.14 (4H, m), 

3 

3.70 (1H, m), 2.76 - 2.80 (1H, m), 2.05 (1H, d), 1.47 - 1.81 (8H, m), 0.97 (3H, t). 
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[0256] Ig(v) 

2-yh^-8-^h^>-9H-^])>-6-TV^ TFAi& (2-Butoxy-8-methoxy-9H-purin 
-6-amine TFA salt) 

'h NMR™(CD OD) 4.48 (2H, t), 4.15 (3H, s), 1.80 (2H, quintet), 1.50 (2H, sextet), 

3 

0.99 (3H, t). 
[0257] X@(vi) 

9-(2-y^^^/V)-2-yy^y-8-^b^y-9H-^])^-e-T^ (9-(2-Bromoethyl)- 
2-butoxy-8-methoxy-9H-purin-6-amine) 

-XMW)(D^J^m (2g)£r, DMF(20ml) mm^V^M3.7g)^SXm,2-jy 
v^^?>- (0.6ml) (DU-^^MMxmW\.X\ ^bZ.?>^10ftm£A±frtfXmTls 

. u&m&i.mmmwL-tio Kmm^m^x^m^ mm^/^xmm\^tc 0 m 
frfcm^&mu'ki&Tkxffiftu m^m^t'o mj^Wkkm^y^^y^yy^ 
-xmmu mm4k&w&&&mfctvxmc 0 um.2 g 

*H NMR™(CDC1 ) 5.15 (2H, s), 4.30 (4H, m), 4.13 (3H, s), 3.65 (2H, t), 1.82 - 1.7 

3 

2 (2H, m), 1.56 - 1.43 (2H, m), 0.97 (3H, t). 
[0258] X@(vii) 

tert-7^/^ {l-[2-(6-T^y-2-^>^v/-8-^h^v/-9H-7°U^-9-^/V)^^/Hfc 0 ^y 
i?>-4--JM%Sl'S^— h (tert-Butyl {l-[2-(6-amino-2-butoxy-8-methoxy-9H-pur 
in-9-yl)ethyl]piperidin-4-yl}carbamate) 
XmCvOO^^ (400mg) ^T-feh^hy/V(10ml) ^|§fi?U tert-:/^/Vfc 0 ^y vV- 

4--r/v^/w^-h(i.i g )^px.rt 0 Bj&m&m*. 50°c-e«^#bfc o ^?a^ 
RfcM&mzm&TKmffiL-XTkzMx.tio mmm&^Mxm&mwu m 

LT#fc 0 HXS530mg 

'H NMR™(DMSO-d ) 6.75 (2H, brs), 4.17 (2H, J = 6.6 Hz, t), 4.06 (3H, s), 3.94 (2 
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H, J = 5.7 Hz, t), 2.88 - 2.51 (5H, m), 2.01 - 1.64 (6H, m), 1.45 1.21 (13H, m), 0. 
92 (3H, J = 7.5 Hz, t). 
[0259] XM(yiu) 

6-T^y-9-[2-(4-T5yt°^y^^-l-^/V)^^/V]-2-^>^i/-7,9-v ; tKn-8H-7 e y 
Z/ (6-Amino-9-[2-(4-aminopiperidin- 1 -yl)ethyl]-2-butoxy-7 , 9-dihydro-8 
H-purin-8-one) 

X@(vii)(D^#l(530mg)^^y— M5ml)KMMU mmm/^^XlrndX 

-cmmu mM4k&m&&&mfcbL,xmc 0 iRS4oomg 

*H NMR™(DMSO-d ) 6.40 (2H, brs), 4.17 (2H, J = 6.6 Hz, t), 3.91 (2H, m), 2.85 (2 

6 

H, m), 2.69 2.48 (3H, m), 1.98 1.60 (6H, m), 1.43 - 1.16 (4H, m), 0.92 (3H, J = 7. 
5 Hz, t). 

MS: APCI (+ve): 550 (M+H) 
[0260] X@(ix) 

**f-;V {3-[({l-[2-(6-T^y-2-^>dr^-8-^-^y-7,8-v ? tKn-9H-7 0 y^-9-/r/k)^ 
^/V]\?^7i?>--4-^MT^S)^M7^MT1zT-- h (Methyl {3-[({l-[2-(6-ami 
no-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-yl)ethyl]piperidin-4-yl}amino)methyl] 
phenyljacetate) 

X@(viii)<D^$c^(400mg) N (3-^/V^/V^^— /V)-g^^^-/Vrc^7V(204mg) id 
it^^-hy^^ hyT-feh^^ayN-fK7-rK(730mg)£^y— /HlOmD^^^-e^^ 

l|3lm96mg 

'H NMR 8 (DMSO-d ) 7.25 - 7.07 (4H, m), 6.37 (2H, brs), 4.14 (2H, J = 6.8 Hz, t) 

6 

, 3.75 (2H, J = 6.4 Hz, t), 3.66 (2H, s), 3.64 (2H, s), 3.60 (3H, s), 2.85 (2H, m), 2.5 
5 2.32 (3H, m), 1.96 1.12 (10H, m), 0.92 (3H, J = 7.2 Hz, t). 
MS: APCI (+ve): 512 (M+H) 
[0261] M1MM6I 

{3-[({l-[2-(6-T^/-2-^>^^-8-^^y-7,8-v ? tKn-9H-7°y^-9-'f/V)^^-/V]t 0 
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^V^-4-^MT^y)^M7^~MWf^ ({3-[({l-[2-(6-Amino-2-butoxy-8-oxo- 
7,8-dihydro-9H-purin-9-yl)ethyl]piperidin-4-yl}amino)methyl]phenyl}acetic acid)(£> 

Mbl56] 




flfc&gjsfife-C ^fPbfc^^HPLC-e^MbfCo iK*35mg 

*H NMR™(DMSO-d ) 7.23 - 7.08 (4H, m), 6.44 (2H, brs), 4.13 (2H, J = 6.8 Hz, t), 

6 

3.75 (2H, J = 6.8 Hz, t), 3.68 (2H, s), 3.35 (2H, s), 2.85 (2H, m), 2.55 2.32 (3H, m 
), 1.96 1.15 (10H, m), 0.91 (3H, J = 7.6 Hz, t). 
MS: APCI (-ve): 496 (M-H) 
[0262] %WftG2 

thTLR7V/}v — ¥ — T^yfe^T 

thTLR7^fc{i7^hTLR7(D^^5K*3 <fcT*W?— 7°7^5K (NF-kB-SEAP) tfr 
^^^A$^/cHEK293iBJ^^rDMEMi§ifi(10%FBS % 1%NEAA, lOug/mL blastocidi 
n S HCU 100 ug/mL Zeocin) fO^U 96well plate 13190 ju l/welll^#®Lfc(hTLR7 
/seap-293 : 20000WwelU rTLR7/seap-293 : 25000f@/well) o 

Wlkit^^DUSO stocky 2 n 1^1*200 » l-C100f§#3iRL^(D)^96well plate 
^ebfcjffflJBa^^lO/i l/weUT^jnbfc(3^aiS;lnM - 10 M, 4Ut3) G ^V— h 
<^^g<P^Tg|#£-^fc#, CO ^^-<-^-rt^T20B#r H 1i##bfc o ^ 

2 

^^-ef"J«bfc«^W^-^-T5/-fe^fflS®(SEAPfflS®, pNPP)£, 50 M l 
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/wellToMLfc 0 mnWilmOfrm^ Sj£#li:«(4N NaOH)£r50jul/wellTo 
mimU W&SBCl&&&JkUto TV— h±Khvzfi/— /WUSrflfittU ^m^pitV— h 
y— ^— fcTRftSSrSISUfc (405nm) „ 

50 

13*1] 



l 





EC 50 (nM) 


MMl 


1623. 9 




1864. 4 


HSfcMll 


187. 5 


MM 12 


579. 1 




5621. 9 




281. 2 




643. 6 


MM 20 


138. 9 




449. 0 




198. 3 




74. 5 


HffiM29 


713. 1 



[0263] MMM63 

{3-[2-(4-{[3-(6-T5/-2-7>=3r^-8-^-dry -7^-^tKP-y°yy-9-^/V)7Vlf/VH 
y^/KT^Jfc^y vV- W/V)^h=3r i/~]7^;l<mWt ^JV^TsrtV ({3-[2-(4-{ 
[3-(6-Amino-2-butoxy-8-oxo-7,8~dihydro-purin-9-yl)propyl]isobutylamino}piperidi 
n-l-yl)ethoxy]phenyl}acetic acid methyl ester) (Di^tfjc, 




[0264] X@(i) 

9-(3-^n^-^°nt°/V)-2-y>^->'-8-yhdr->'-9H-y 0 y>'-6--r/VT^y(9-(3-Bromo- 
propyl)-2-butoxy-8-methoxy-9H-purin-6-ylamine) 
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IN|-1 2 



NH 



Br 



2-^h^riy-8-^h a r^yTf^=- > (2-butoxy-8-methoxyadenine) 5g (14.2mmol)(D^ 

xmn-^i.mmmwi^tco *(2oomix mm^M75mi)^wx.xmmu ~g.iz.mm 

^^ffiT-e©*Lfc 0 aS^^^-/V^-^/H25ml)^Px., #f ffiUiM 
1R^71% 

'H NMR (CDC1 ) 5 5.24 (2H, brs), 4.29 (2H, t, J= 6.7 Hz), 4.13 (3H, s), 4.09 (2H, 

3 

t, J= 6.7 Hz), 3.38 (2H, t, J= 6.6 Hz), 2.34 (2H, q, J= 6.6 Hz), 1.80-1.73 (2H, m), 1 
.54-1.46 (2H, m), 0.96 (3H, t, J= 7.4 Hz). 



6-T5/-9-(3-^n^-7°ntVV)-2-^hdf-^-7,8-v ; tKn-7 0 yv-8-^-^(6-Amino-9 
-(3-bromo-propyl)-2-butoxy-7,9-dihydro-purin-8-one) 



XMiOX^htltl^m 1 g (2 . 79mmol)(D^y — M2mlMm ^4N-i» - 
^(2md&to%.&m.~£3.5mfflfflfrl>tCo 0 o CX28%T^^e^T7k^lJ\\K.X^Vl 
R#WiB#Ufco *r WU^SS^t^U 7K(2ml)-e20, ^^7-/H2ml)-C2[Hlft#-, 
*fcU 6&@^LTfflj!I^1^882mg£#fc 0 l&*92% 

'H NMR (CDC1 ) 6 9.89 (1H, brs), 6.43 (2H, s), 4.16 (2H, t, J= 6.6 Hz), 3.80 (2H, t 

3 

, J= 6.6 Hz), 3.53 (2H, t, J= 6.6 Hz), 2.20 (2H, q, J= 6.6 Hz), 1.68-1.61 (2H, m), 1. 
42-1.36 (2H, m), 0.92 (3H, t, J= 7.4 Hz). 
[0266] X@(iii) 

6-T^y-2-^h=af-^-9-(3-^y^^-/VT57-^ 0 nt7V)-7,8-v ? tKn-7 0 y^-8-^-^ (6 



[0265] X@(ii) 




Br 
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-Amino-2-butoxy-9-(3-isobutylamino-propyl)-7,9-dihydro-purin-8-one) 



&&mfcbL,xmmik&®i573ias&mco i«98% 

'H NMR (DMSO-d ) 8 10.03 (1H, brs), 6.54 (2H, s), 4.15 (2H, t, J= 6.6 Hz), 3.74 ( 

6 

2H, t, J= 6.6 Hz), 2.72 (2H, brs), 2.54 (2H, d, J= 6.8 Hz), 1.92-1.88 (2H, m), 1.81- 
1.93(1H, m), 1.66-1.61 (2H, m), 1.42-1.37 (2H, m), 0.91 (9H, m). 



4-{[3-(6-T^/-2-^>^^-8-^-^y-7,8-> ? l:Ki3-7 0 y^-9--l'/V)7°cit:VV]-ry^^- 
/VT^/}t°^yvV-l#/V#V^ tert-T^/l^^-TVV- (4-{[3-(6-Amino-2-butoxy-8 
-oxo-7,8-dihydro-purin-9-yl)propyl]isobutylamino}piperidin-l-carboxylic acid tert- 
butyl ester) 



X@(iii)-e#^tb^k^^/573mg (1.70mmol)(DN-^/Mfny^/;^?&^N-Boc- 
4-fc°nyKM305mgX 7kmfcbVT±b^>*V^bVVM469mg)&M^50T;X12m 
mmWVfCo BCf&timTls^^ib, jE^N-Boc-4-t°nyKM;305mg), TkmikhVT 

0°C-ei% -T>-«T^(30ml)^Px.^^Pbm#^Jt#bfc o *lf iUlstlMiMj&Mm, 

lW75% 




NH 



NH 



[0267] X@(iv) 
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*H NMR (DMSO-d ) 8 9.96 (1H, brs), 6.43 (2H, s), 4.14 (2H, t, J= 6.6 Hz), 3.97 (2 

6 

H, brs), 3.67 (2H, t, J= 7.2 Hz), 2.69-2.35 (3H, m), 2.41 (2H, t, J= 6.8 Hz), 2.09 (2 

H, d, J= 7.2 Hz), 1.77-1.72 (2H, m), 1.65-1.55 (5H, m), 1.40-1.37 (11H, m), 1.35- 

I. 26 (2H, m), 0.91 (3H, t, J= 7.4 Hz), 0.81 (6H, d, J= 6.6 Hz). 
[0268] X@(v) 

{3-[2-(4-{[3-(6-T5/-2-7>^^-8-^^y-7,8-v ; tKri-7 0 y>'-9-^/V)7 P titVV]-r 
y^^-/VT5/}t 0 ^y^^-l-^r/V)^h=3r^]7^^/H-|^^ ^jV^-^jV ({3-[2-(4- 
{[3-(6-Amino-2-butoxy-8-oxo-7,8-dihydro-purin-9-yl)propyl]isobutylamino}piperid 
in-l-yl)ethoxy]phenyl}acetic acid methyl ester) 




i37m g (o.50mmoi)£rfflv\ mMM6jma)tmm(D^mx^mi^tvxm 

m^m59mg^mc 0 1^25% 

! H NMR (DMSO-d ) 5 9.87 (1H, brs), 7.21 (1H, t, J= 8.0 Hz), 6.83-6.80 (3H, m), 

6 

6.39 (2H, s), 4.15 (2H, t, J= 6.6 Hz), 4.02 (2H, t, J= 5.9 Hz), 3.68 (2H, t, J= 7.3 Hz 
), 3.64 (2H, s), 3.61 (3H, s), 2.94 (2H, d, J= 11.8 Hz), 2.63 (2H, t, J= 5.8 Hz), 2.43 
(2H, t, J= 6.9 Hz), 2.40-2.36 (1H, m), 2.10 (2H, d, J= 7.3 Hz), 1.97 (2H, t, J= 10.9 
Hz), 1.78-1.73 (2H, m), 1.68-1.54 (5H, m), 1.44-1.34 (4H, m), 0.91 (3H, t, J= 7.4 
Hz), 0.82 (6H, d, J= 6.5 Hz). 

[0269] 

[4-({l-[3-(6-T^y -2-y>^v^-8-^-dry-7,8-v ? tK^-y°y^-9-^/k)y°ntVk]t 0 ^ 
V^-4-4/^T^y}^My^/UWB. y^/K^TVV ([4-({l-[3-(6-Amino-2-bu 
toxy-8-oxo-7,8-dihydro-purin-9-yl)propyl]piperidin-4-ylamino}methyl)phenyl]aceti 
c acid methyl ester) (Di^Jifc 
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N 



N 



NH 




[0270] X@(i) 



{l-[3-(6-T^y -2-^>^i/-8-^^y-7,8-v ? t:Kti-7 P y^-9-^r/V)7 P i3t:VV]t:°^!Jv ? 
^-4-^|7W#/W^^@^ tert-^^V^^TVV ({l-[3-(6-Amino-2-butoxy-8-oxo-7,8 
-dihydro-purin-9-yl)propyl]piperidin-4-yl}carbamic acid tert-butyl ester) 



MMM 6 3 Xfi(ii)-C#£>il^ t^^500mg( 1 . 45mmol) £N-Boc-4-aminopiperidine 
349mg(1.74mmol)£ffll^T, mMW63Jim(iu)tmWk<D^m^&&mfotVXmM 
^1^3574mg£r#fc 0 ^85% 

'H NMR (CDC1 ) 8 9.95 (1H, brs), 6.76 (1H, d, J= 7.7 Hz), 6.43 (2H, s), 4.14 (2H, 

3 

t, J= 6.6 Hz), 3.68 (2H, t, J= 7.0 Hz), 3.29-3.18 (1H, m),2.77 (2H, d, J= 11.1 Hz), 
2.25 (2H, t, J= 7.0 Hz), 1.83-1.74 (4H, m), 1.66-1.60 (4H, m), 1.42-1.32 (13H, m), 
0.92 (3H, t, J= 7.4 Hz). 



ArZfn^^/V?^^ /Vg'fgi ^=f-;V^.^rr;V (4-Bromomethylphenylacetic acid meth 
yl ester) 



/Vg^(4-Bromomethylphenylacetic acid)25g(109mmol)(D^^ 
/— /Hl20mD^^fc*frffc^-~/M20 ix Kl.64mmol)^Px.T^^-e8H#^jt#Lfc 

(3oomi) t*m mbfc 0 ^mm&mufcmTkm^bvv^mmisomd , mnikm.M2 
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'H NMR (CDC1 ) 8 7.36 (2H, t, J= 8.1 Hz), 7.26 (2H, d, J= 8.1 Hz), 4.48 (2H, s), 3 

3 

.69 (3H, s), 3.62 (2H, s). 
[0272] XMiii) 

4-/^/V5/V37^— /^S^^ ^^-/V^.^t;V (4-Formylphenylacetic acid methyl ester) 



X@(i)^#btb^^^5g(20.6nimol)(O^^/^/V*^iyK(15ml)^^^N-^^ 
y^/^y^-N-^-^-v^K(N-Methylmorpholine-N-oxide)3.61g(30.9mmol)^Px.^?a 
-ei.5B#^^#L^ 0 7K(50ml)^P^^^/H30ml)-e3[Elttmbf'#, &t>-&1t 

*H NMR (CDC1 ) 6 10.0 (1H, s), 7.86 (2H, t, J= 8.1 Hz), 7.46 (2H, d, J= 8.1 Hz), 3 

3 

.72 (3H, s),3.71 (2H, s). 



[4-({l-[3-(6-T5/-2-7>dr^-8-^-dry-7,8-v ; tKn-7 0 y^-9-^/V)^ 0 nt 0 /V]t 0 -<y 
^-A-4^T^J}^;V)*7^~;VMWi ^;V^^r;V ([4-({l-[3-(6-Amino-2-buto 
xy-8-oxo-7,8-dihydro-purin-9-yl)propyl]piperidin-4-ylamino}methyl)phenyl]acetic 
acid methyl ester) 



X@(i)-T?#k*b7bffrS^200mg (0.43mmol)<D^/— MlmVMWfcttN-Wfc-* 
fc 0 mm\Zjt?S— M5ml), XMiii)-C#fe;txfcfb-a^92m g (0.52mmol)^Px.T^ 




[0273] XS(iv) 
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mmmwi^tco m^mmyKm^-h^^mm^n^x^uu ^pp*/^(i5mi)-e 
xmmu &&^Bt\.xmMik&mttmtf£nt'o M82% 

*H NMR (CDC1 ) 8 9.92 (1H, brs), 7.27 (2H, d, J= 8.0 Hz), 7.18 (2H, d, J= 8.0Hz), 

3 

6.41 (2H, s), 4.14 (2H, t, J= 6.6 Hz), 3.70-3.66 (2H, m), 3.64 (2H, s), 3.60 (3H, s), 
2.73 (2H, brs), 2.33-2.27 (1H, m), 2.24 (2H, t, J= 6.9 Hz), 1.82-1.73 (6H, m), 1.68 
-1.60 (2H, m), 1.43-1.34 (2H, m), 1.24-1.15 (2H, m), 0.92 (3H, t, J= 7.4 Hz). 

[0274] 

[4-({l-[3-(6-T57-2-^>^^-8-^^y-7,8-v ? t:Kti-9H-7°y^-9-^/V)7 0 nl:VV]- 
4-7^/Vt°^7v > ^-2-^|7W^/V):7^ /^gp^^/V ([4-({l-[3-(6-amino-2-buto 
xy-8-oxo-7,8-dihydro-9H-purin-9-yl)propyl]-4-methylpiperazin-2-yl}methyl)phen 
yl] acetate methyl ester) 




[0275] X@(i) 

N-^^v'y-T'V^yiy^ert-^^/V^^TVV (tert-butyl N-benzylideneglycinate) 

-<^XT/VT f tK(5.52g, 52mmol)£h/^^(200 ml)^|g$$£i2\ ^ys^tertert-^ 
=f-/P^^/VWtmM9.94g, 52mmol\ hy^^/VT5^(7.25ml, 52mmolK ^.m^hV 

r>^(ii.36 g , 80mi)^jiR^px.. — mmw\^tc 0 Rmm^^tcmm^ 

^-B^10.81g£#fc o l»94% 
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*H NMR (CDC1 ) 5 8.26 (1H, s), 7.81-7.75 (2H, m), 7.47-7.36 (3H, m), 4.32 (2H, s 

3 

), 1.49 (9H, s). 



N-Ctert-^drv^/l-tf^ 7V)-4-(^h^r^7V^— ;V) y^^VTy^y (N-(tert-buto 
xycarbonyl)-4-(methoxycarbonyl)phenylalanine) 



SifHMT^ ^yy°VH:°/UT^X!8.91 ml, 68 mmol)^h9fcKP^7^(136 ml) 
(£*g#?£iir, 7k^Tn-^/HJ^^A(^dr^^|g 1.57M, 43.3ml, 68ml)^bT 
oifUco 15^«##, S^^K^T^-T-feh^-eML, 4-(^n^^- 
/^)^S#^^/Hl5.58g, 68mmol)^h7tKn^7^(68ml)^-S^>LToMTb 

fc 0 3o^j^^K^-rr^-Tirh^-eit#^#^^#tab, o°c-es^i0#r^ 

5ml)^|§^U 7K^Ufc6N^7K(100ml)^Px., ^?fi-eifl# ^^$^7c 0 Rffcm 

7k.mWCeT/Vm>&t\^ if-tert-y^/WX/V^— h(27.06g, 124 mmol)<D^h^fc 
Kn77y(62ml)M^>Lfo|STt, 7k^T^lS#P^«#Uc 0 BU&WUZ^y- 

m^m^^u ^twb^k^t, io%^7j<*#y^7Ki«-rpH3-4£u m 

-CgiJM^^#/4.85g^#/Co 1(51*24% 

*H NMR (CDC1 ) 8 7.98 (2H, d, J = 8.2 Hz), 7.29-7.23 (2H, m), 6.32 (1H xl/4, br), 

3 

4.98 (1H x3/4, d, J = 7.7 Hz), 4.69-4.60 (1H x3/4, m), 4.45-4.41 (1H xl/4, br), 3. 



[0276] X@(ii) 




O 
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91 (3H, s), 3.32-3.23 (1H, m), 3.17-3.08 (1H x3/4, m), 3.01-2.95 (1H xl/4, br), 1. 
42 (9H x3/4, s), 1.31 (9H xl/4, s). 



iyly^^/U^-^V^/U (methyl N-(tert-butoxycarbonyl)-4-(methoxycarbonyl)phenylala 
nyl-N-methylglycinate) 



N-(tert-^>^ri/^7/^^/V)-4-(^h^i/^7/^^/V) 7i^/V77^ M4.85g, 15m 
mol). hy^/VT5M2.40ml, 17mmol)^^/V^/VAT5K(60ml)^n;i«#U N 
-^/V^»^9Vl^;*7Vl^^M2.37g, 17mmolX HOBt(2.60g, 17mmol\ WSC 
(3.84g, 20mmol)W^P^L, ^U"?— mMWl^tlo HJ£fclO%^^7k-g1^ 

! H NMR (CDC1 ) 6 7.99-7.92 (2H, m), 7.33-7.21 (2H, m), 5.33 (1H x3/4, d, J = 8. 

3 

6 Hz), 5.23 (1H xl/4, d, J = 8.6 Hz), 4.95-4.86 (1H x3/4, m), 4.72-4.63 (1H xl/4, 
m), 4.20 (1H x3/4, d, J = 17.2 Hz), 4.03 (1H xl/4, d, J = 17.2 Hz), 3.98-3.85 (1H, 
m), 3.90 (3H, s), 3.74 (3H x3/4, s), 3.72 (3H xl/4, s), 3.17-3.04 (1H, m), 3.03-2.9 
3 (1H, m), 2.94 (3H xl/4, s), 2.91 (3H x3/4, s), 1.40 (9H x3/4, s), 1.37 (9H xl/4, 
s). 



4-[(4-^/V-3 , vV-2-/(7V)^/kl^S#^^VV (methyl 4-[(4- 
Methyl-3,6-dioxopiperazin-2-yl)methyl]benzoate) 



[0277] x@(m) 




O 



[0278] X@(iv) 
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V-»^/V^^TM4:.75g, 11.6mmol)^r^?a-ehy^/V^-n@^^(3Oml)-ei0#rBl^a 
U ELfom%miz'&. ^nn^/VA-C3[U#^b/t 0 Ml20ml)fd§^L 
\ hy^/VT^^(8.4ml, 60mmol)^JP;?U 4H#^*Pf^jl^b75l 0 K^M^Mk^^ 

^97% 

! H NMR (CDC1 ) 8 8.00 (2H, dd, J = 6.5, 1.6 Hz), 7.30-7.24 (2H, m), 6.69 (1H, s), 

3 

4.37-4.30 (1H, m), 3.92 (3H, s), 3.60 (1H, d, J = 17.6 Hz), 3.25 (1H, dd, J = 13.6, 
5.8 Hz), 3.17 (1H, dd, J = 13.6, 4.1 Hz), 3.06 (1H, d, J = 17.6 Hz), 2.85 (3H, s). 



tert-y^-/V 2-[4-(tKn^^^/V)^^v ? /V]-4-7^/Vt°^7> ? ^-l-^/V^ :3 rv / W 
' — h (tert-butyl 2-[4-(hydroxymethyl)benzyl]-4-methylpiperazine-l-carboxylate) 



Sim^T^ 7k#^T/l^-«^y^^(2.15 g, 56 mmol)(D^h^tKn^^>'(84 
M3.13g, 11.3mmol)COTh9^^^(92ml)mmm^MmW:WT / P^T^M^tc 0 

/K^T^-tert-^/Vv 5 ^/^^— h(3.49g, 16mmol)£;!jP;i^&^— t&^#Lfc 0 
m^-tert-y^/U^/P^— h(3.49g, 16mmol)^Mx.^UX2mmBW^tl 0 S 

*H NMR (CDC1 ) 5 7.32-7.20 (4H, m), 4.66 (2H, d, J = 5.9 Hz), 4.25-4.17 (1H, br), 



[0279] X@(v) 
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3.97-3.89 (1H, br), 3.27-3.17 (1H, br), 3.13-3.03 (1H, br), 2.94-2.86 (1H, br), 2.8 
5-2.75 (1H, br), 2.67-2.60 (1H, br), 2.27 (3H, brs), 2.04-1.94 (2H, br), 1.74 (1H, 
t, J = 5.9 Hz), 1.38 (9H, s). 



tert-butyl 2-[4-(cyanomethyl)benzyl]-4-methylpiperazine-l-carboxylate) 



tert-^/V 2-[4-(tKo^^^/V)^^> ? /V]-4-^^/Vt 0 ^^v ? ^-l-^7/V^^-v'l/ 
— Kl.28g, 4mmol), hy^/VT5M0.56mmol, 4mmol)^h7tKn^7^(20ml)^^ 
fi?U 7K^T^^/V^^/V^nyK(0.31ml, 4mraol)^>LfolTL, ffiTWK 

m^^^^y^^VX\Om\)\Z.mU\^. v-TWb^-hy^^(588mg, 12mmolX B. 
^-^•7^(848 mg, 8 mmodcDiy^/^/Py^^mMm^^Mx., ^UX22m 

l H NMR (CDC1 ) 8 7.30-7.22 (4H, m), 4.27-4.17 (1H, br), 3.99-3.89 (1H, br), 3.70 

3 

(2H, s), 3.26-3.16 (1H, br), 3.11-3.01 (1H, br), 2.98-2.89 (1H, br), 2.85-2.75 (1H 
, br), 2.65-2.55 (1H, br), 2.27 (3H, brs), 2.05-1.97 (2H, br), 1.36 (9H, s). 



{4-[(4-^^7l^t°^^v ? ^-2-^/V)^^-/V]^ ; n^/H@^^^7V (methyl {4-[(4-methylpi 
perazin-2-yl)methyl]phenyl}acetate) 



M#ftT\ /K6.08ml, 150mmol)^nn(hy^/V)v^M:9.5 ml, 75mmol 



[0280] X@(vi) 



Boc 




[0281] X@(vii) 



H 
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t'^^-l-X/Vtflci/U— h(984mg, 2.99mmoD^P^.50 < C't?2l^ffi*PWft8K^bfc 
*H NMR (CDC1 ) 8 7.21 (2H, d, J = 8.0 Hz), 7.16 (2H, d, J = 8.0 Hz), 3.69 (3H, s), 

3 

3.60 (2H, s), 3.02-2.90 (2H, m), 2.87-2.65 (4H, m), 2.62-2.54 (1H, m), 2.27 (3H, s 
), 2.10-1.87 (2H, m), 1.80 (1H, t, J = 10.4 Hz). 



[4-({l-[3-(6-T^y-2-7>dr^-8-^hdr^-9H-7°y>-9--r/k)7°intVH-4-^^/kt 0 
^vV-2-^l7H^/V):7cn^ /VW&t^As ([4-({l-[3-(6-amino-2-butoxy-8-meth 
oxy-9H-purin-9-yl)propyl]-4-methylpiperazin-2-yl}methyl)phenyl]acetic acid methy 
1 ester) 



3-(6-T5y-2-^>^i/-8-^h^^-9H-7°y Is-Q-^tWxi \?;V ^^^/Vy^— 
h(373mg, lmmol). 3^b^U^A(166mg, lmmolX ^H^!J^A(207mg, 1.5mmolX {4 
-[(4-^^-/Vt°^7v ? ^-2-^'/V)^^-/V]^ai^/V}@^^^-/V(315 mg, 1.2mmol)^vy 
^/V*/VAT$K(4ml)^§SliS£i3\ 50°C-eiB#f^ 70 < CT*2 ^ffi»«#bfCo Rfo 

*H NMR (CDC1 ) 8 7.16 (2H, d, J = 8.0 Hz), 7.06 (2H, d, J = 8.0 Hz), 5.15 (2H, s), 

3 

4.29-4.21 (2H, m), 4.10 (3H, s), 4.03-3.93 (2H, m), 3.68 (3H, s), 3.58 (2H, s), 2.88 
-2.79 (3H, m), 2.73-2.21 (6H, m), 2.17 (3H, s), 2.09-1.78 (4H, m), 1.77-1.68 (2H, 



[0282] X@(viii) 
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m), 1.54-1.42 (2H, m), 0.94 (3H, t, J = 7.3 Hz). 
[0283] XMix) 

[4-({l-[3-(6-T57-2-^>^iy-8-^y-7,8-^tKn-9H-^y>'-9-^r/l-)7 P ntVV]- 
±-*^/\A*^^>-2->(M*^M'7^~ /VWftfe*?-;V ([4-({l-[3-(6-amino-2-buto 
xy-8-oxo-7,8-dihydro-9H-purin-9-yl)propyl]-4-methylpiperazin-2-yl}methyl)phen 
yl] acetic acid methyl ester) 




[4-({l-[3-(6-T^y-2-y>^iy-8-yhdf-^-9H-y P y^-9---r/V)^ 0 nt o /H-4-y^7Vt o 
^Vl/-2-4jV}^;V)7^~M&fk*^M2±m&, 0.044mmol)^4N^^- 

'H NMR (DMSO-d ) 5 9.80 (1H, s), 7.13 (2H, d, J = 7.8 Hz), 7.03 (2H, d, J = 7.8 H 

6 

z), 6.31 (2H, s), 4.16-4.09 (2H, m), 3.78-3.69 (2H, m), 3.61 (3H, s), 3.60 (2H, s), 2 
.82-2.66 (3H, m), 2.62-2.40 (3H, m), 2.36-2.14 (3H, m), 2.09-1.92 (2H, m), 2.05 ( 
3H, s), 1.92-1.74 (2H, m), 1.65-1.58 (2H, m), 1.41-1.31 (2H, m), 0.90 (3H, t, J = 7 
.3 Hz). 

[0284] 

[4-({3-[(6-T^y-2-y>^^-8-^-^y-7 ) 8-v ? tK^-9H-^y^-9-^/V)y^7V]fc°-<y 
Z>>-l-^M^/V)-2-(^^/VT*J)7^/Vm^^-^ ([4-({3-[(6-Amino-2-bu 
toxy-8-oxo-7,8-dihydro-9H-purin-9-yl)methyl]piperidin-l-yl}methyl)-3-(dimethyla 
mino)phenyl] acetic acid methyl ester) CD-n-J^ic 
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N 




Me 2 N 



,C0 2 Me 



[0285] 



methyl 4-({[tert-butyl(dimethyl)silyl]oxy}methyl)-3-(formylamino)benzoate) 
TBSCX 



'h NMR (CDC1 ) 6 8.95-8.62 (2H, m), 8.46 (S), 7.90 (s), 8.46-7.96 (1H), 7.31-7.19 

3 

(1H, m), 4.85-4.70 (2H, m), 3.99-3.84 (2H, m), 1.58 (2H, s), 0.90 (9H, s), 0.09 (6 
H, s). 



4-({[tert-7^/V(^^/V)i/y/V]^-^M^^/^)-3-[*/V$/V(^^/V)T^y]^ < ft#^ 
^^/V (methyl 4-({[tert-butyl(dimethyl)silyl]oxy}methyl)-3-[formyl(methyl)amino]be 
nzoate) 

TBSCL H 



4-({[tert-^^M^^/k)^y/H^- d rM^^^)-3-(^/^^/VT^y)^>i>#^^/V 
(967mg, 2.99mmol)^v ? ^/V*/^T5K(10ml)^^^f$-tir, /K^T^^hy^ 
(157mg, 3.6mmol)^Px.lH#^a#Lfcm, 3?>fb^M37 ix 1, 6mmol)^Px.^a^ 




NHCHO 



C0 2 Me 



[0286] X@(ii) 
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'h NMR (CDC1 ) 5 8.31-8.00 (2H, m), 7.81 (1H, s), 7.72-7.66 (1H, m), 4.67 (s), 4. 

3 

63 (s), 4.67-4.63 (2H), 3.93 (s), 3.91 (s), 3.93-3.91 (3H), 3.32 (s), 3.22 (s), 3.32-3. 
22 (3H), 0.93 (9H, s), 0.11 (6H, s). 



[4-({3-[(6-T^7-2-^>^^-8-^h^^-9H-^y^-9-^/V)^^/V]t 0 ^yv ? ^-l-^/H 
^;V)-Z-{^^;VT^./)y^^ ;V\*$J— ;V ([4-({3-[(6-amino-2-butoxy-8-metho 
xy-9H-purin-9-yl)methyl]piperidin-l-yl}methyl)-3-(dimethylamino)phenyl]methanol 
) 



4-({[tert-y^M^^/^)^y^]^ d rM^5 : -7V)-3-[*/V5/V(^^-7V)T^y]^ < &# 
^^M337mg, lmmol)^|^(7.8ml)-^K(4.2ml)-^h^tKti^7^(1.8 m\)Wi^M 

fc 0 mm^mUT, aS^h7tKn^7^(3ml)^^^L, hy^^-/VT5^(0.093ml, 
1.2mmol)^P^., zk^T^^V^— /V^nyK(0.21ml, 1.5mmol)^L-f oifL 

, 7k^T-ciB#p^j^£i^ 0 Rf&m&ftiM^t'io%?^m7kx*?^^u mm 
. ^vtcma±m^-^mu mm~rhv^xMm^tc 0 mmm^m, mmt 

UT#fc3-[*/V5/V(^^/V)T^/]-44[(^^/V^/V^^^/V)^drv^]^^-/H^-&#^ 
^/V&i/^;V^;VJ*T^YXlm\)\Z. : m?)^ 2-^>^r^-8-^h^^-9-(t°^y> ? ^-3- 
^/^^7V)-9H-^ 0 y^-6-T5^(334mg, lmmol), ^^yr>^(207mg, 1.5mmol\ *? 
7if;V*;^7^K(2 vfttomWti&teM^ mB."V6V$ffiBJ&£ltit 0 RJ&m&Wk 



[0287] XMiii) 
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#t4^bT445mg#fc 0 1R*80% 0 SljtMflfcT^ ?kJSf^T/l^— r>i»y^A(45mg, i. 
2mmol)(D^h^t:Kn^^^(2 ml)tf>l§?S$e^ 4-({3-[(6-T^y-2-^>^^-8-^h^^- 

#^^/K455mg, 0.84mmol)<Z)7"h7tKi3^7^(l ml)§8Mfe^?&-e^bT o#P 
, &fe@f*£LTgiJ«^1^259mg£#fc 0 i|X*62% 

! H NMR (CDC1 ) 8 7.55-7.35 (1H, br), 7.25-6.90 (2H, m), 5.33-5.18 (2H, m), 4.70 

3 

-4.60 (2H, m), 4.35-4.21 (2H, m), 4.18-4.00 (3H, m), 3.88-3.73 (2H, m), 3.64-2.98 
(2H, br), 2.96-2.62 (7H, m), 2.52-2.30 (1H, br), 2.29-1.99 (2H, br), 1.97-1.58 (7 
H, m), 1.55-1.45 (2H, m), 1.00-0.92 (3H, m). 



[4-({3-[(6-T^/-2-^>drv/-8-^-^ry-7,8-v ? tKn-9H-7 0 y^-9-^/V)^^-/V]t o ^y 
^-l-4;V}^;V)-Z-{ly^;VT^/)y^Mm^k^^ (methyl ([4-({3-[(6-amin 
o-2-butoxy-8-oxo-7 , 8-dihydro-9H-purin-9-yl)methyl]piperidin- 1 -yl}methyl)-3-(di 
methylamino)phenyl] acetic acid methyl ester) 



S*#H^T^ [4-({3-[(6-T5y-2-^>=3ri/-8-^b=3r^-9H-7°y^-9-^/V)^^/V] 
\f^)^-\-4^}^^)-?,-^y^)VT^)y^ )^W;— M259mg, 0.52mmol) 
£^h^tKn:7^X4ml)^7^U hy^^/VT5^(0.13ml, 0.9mmol)^nx., 7kft>T 
^^^/V^^/^nyK(0.062ml, 0.8mmol)^LT oITl> 7R^T"eiB#^SJ^$ 



[0288] X@(iv) 
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7mmol\ $m#WMl38mg, lmmol\ ^f;V*;VAT^K(2 mDomMW^KMz. 

, ^ia-c— ife^^^r, mc70 o cxmmuammwvtc o Rj&m&#tm&. mmu 

^^Hf*^bT[4-({3-[(6-T^y-2-^>^iy-8-^y-7,8-> ? tKn-9H-7 0 yv-9-^ 

o S^^ftT^ 10mmol)^^citi(hy^/V-)^^(0.63ml, 5 mmol) 

^LTo^P^ja-e^U [4-({3-[(6-T5y-2-^>^i/-8-^-dry-7,8-v ? t:Kn-9 
H-y 0 yy-9-^/V)y^/V]t°^y^y-l-^/Hy^/V)-3-(v ; y^-/VT5/)y^^/V]Tirh 
^hy/H64mg, 0.12mmol)^P^.50°C-e2B#rHWP^#bfc o KJ£fe*^JP;tW< 

a-cs&h^ 2§^*u mfotLsxmM4b&mimg&mc 0 W3o% 

*H NMR (DMSO-d ) 6 9.83 (1H, s), 7.27 (1H, d, J = 7.6 Hz), 6.88 (1H, s), 6.83 (1H 

6 

, d, J = 7.6 Hz), 6.36 (2H, s), 4.14 (2H, t, J = 6.6 Hz), 3.67-3.37 (9H, m), 2.73-2.4 
2 (4H, m), 2.60 (6H, s), 2.18-1.78 (3H, m), 1.72-1.49 (3H, m), 1.46-1.20 (3H, m), 
0.92 (3H, t, J = 7.3 Hz). 



2-y>^iy-7,8-^tKn-9-[2-(l-[2-({3-[3-(yh^^/V#^/M^-/V)ycn/df-^]7° 
ritVWN-y^/VT5/)^^/V]t°^yv > y-2-^/V)^^/V]-8-^yT-x^>' (2-Buto 
xy-7,8-dihydro-9-[2-(l-[2-({3-[3-(Methoxycarbonylmethyl)phenoxy]propyl}N-meth 
ylamino)ethyl]piperidin-2-yl)ethyl]-8-oxoadenine)(D^j3r!c 



[0289] ^I»!l67 
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[0290] 

2-({3-[3-(^b^>-#/i/7K^/^ (2 
~({3-[3-(Methoxycarbonylmethyl)phenoxy]propyl}N-methylamino)ethanol) 




3-[3-(Methoxycarbonylmethyl)phenoxy]propyl bromide 287mg (1.0mmol)<Z)DMF^ 
(5.0ml) [31diisopropylethylamine 387mg (3.0mmol\ N-methylethanolamine 75 mg ( 

i.ommoosrip^fc«. ^M^i9H#r^«#b^ 0 sj^t^ mj±rmmi^xmm^ 

j3>yJ>>s?xi^rW7~74— (SiO , CHC1 ^2%MeOH-CHCl ^5%MeOH-CHCl ^10%Me 

2 3 3 3 

oh-chci )t*mmu m&mvtvotvxmmik&mAtang&mtco i&m5% 

3 

! H NMR (CDC1 ) 8 7.22 (1H, t J= 7.82 Hz), 6.86 (1H, d J= 7.61 Hz), 6.78-6.82 (1H 

3 

, m), 4.06 (2H, t J= 5.79 Hz), 3.89 (2H, t J= 4.91 Hz), 3.69 (3H, s), 3.60 (2H, s), 3. 
13 (2H, t J= 7.61 Hz), 3.05 (2H, t J= 5.09 Hz), 2.71 (3H, s), 2.20-2.27 (2H, m), R 

r 

= 0.2 (10%MeOH-CHCl ). 

3 

[0291] X©GQ 

K (N-{3-[3-(Methoxycarbonylmethyl)phenoxy]propyl}-N-methylamino)ethylchloride) 




X@(i)-e#^tbfc^^l40mg (0.50mmol)<DCDCl Mm (10.0ml) K s 

3 

/V213mg (1.8mmol)^Px.6O c CT40#^ft#Lfc o M^T^L MfeTmmi^XM 
*H NMR (CDC1 ) 8 7.26 (1H, t, J= 9.80 Hz), 6.88 (1H, d, J= 7.35 Hz), 6.77-6.80 (1 

3 

H, m), 4.08 (4H, brs), 3.70 (3H, s), 3.60 (2H, s), 3.55-3.60 (1H, m), 3.37-3.43 (2H, 

m), 3.30-3.33 (1H, m), 2.93 (2H, t, J= 5.09 Hz), 2.40 (2H, bs), R = 0.8 (10%MeOH 

f 

-CHC1 ). 
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[0292] X@(iii) 

2-^>^^-7,8-^tKn-9-[2-(l-[2-({3-[3-(^h^^/V^^/M^/V)^^/dr^]^° 
n\i°;v}n-^;VT^J)^M\i 0 ^)^iy-2-4;v)^;vy^-^yTT^ly (2-Buto 
xy-7,8-dihydro-9-[2-(l-[2-({3-[3-(Methoxycarbonylmethyl)phenoxy]propyl}N-meth 
ylamino)ethyl]piperidin-2-yl)ethyl]-8-oxoadenine) 




X@(iO"C#^>tb^:>fb;'^^150mg (0.5mmol)(DMeOH(2mL)^?fc, NaHCO (101m 

3 

g, 3.0eq)^KI fi*^(10mg)^PX., NaHCO (lOlmg, 3.0eq)^KI ftfeSKlOmg)^*.. 

3 

S^2-^>^^-7,8-^tKP-9-[2-fc°^y^^-2--r/k)3i^/k]-8-^-dryTT ; ^^(2- 
butoxy-7,8-dihydro-9-[2-(pyperidin-2-yl)ethyl]-8-oxoadenine) 134mg(0.4mmol)^r 

BW»Sr#fe(JDlSl7mg, IR*7.1%)„ 

*H NMR ( 6 , MeOH-d ) 7.05 (1H, t), 6.64-6.69 (3H, m), 4.15 (2H, t), 3.85 (2H, t), 

3 

3.74 (2H, t), 3.55 (3H, s), 3.23 (2H, s), 2.60-2.75 (2H, m), 2.21-2.55 (7H, m), 2.12 
(3H, s), 2.00-2.10 (1H, m), 1.75-1.79 (3H, m), 1.57-1.62 (4H, m), 1.17-1.50 (6H, 
m), 1.06 (1H, t), 0.85 (3H, t). R = 0.6 (10% methanol, 1%NH aq - chloroform, NH 

f 3 

[0293] 

2-y>^iy-7,8-^tKn-9-{[3-{N-[2-(3-^h^^/V^^/V^^/V^^ydf-^-l-^r/V) 
^^/V])t°^y^^-4-^/V]T5/yntVH-8-^^yTT ? ^^(2-Butoxy-7,8-dihydro 
-9-{[3-{N-[2-(3-methoxycarbonylmethylphenyl-l-yl)ethyl])piperidin-4-yl)aminopro 
pyl}-8-oxoadenine) OD-p-J^c 
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XT 



[0294] X@(i) 



}rchdr>/)^m-/V]g^^^-/Vrc^7^/V ([3-(2-{4-[(3-chrolopropyl)-(2-nitrobenzene 

sulfonyl)amino]piperidin-l-yl}-ethoxy)phenyl]acetic acid methyl ester) 
ci 



piperidine 0.82g (4.09mmol)(DDMF$^ (30 ml) |:^Pt>xf;^y 1.4 ml ( 
8.12 mmol), [3-(2-^^b^h d r^)^^— ([3-(2-bromoethoxy) 
phenyl]acetic acid methyl ester) 1.12mg (4.10mmol)^r^?a-e^lPx./c^, 30B#FbW# 
bfc 0 |&fpmW*30ml^P^., g^^/V (50 ml x 3)Tl*tfjU5: 0 iTM^M^gt 

io-C**M^TV \ tefe?ft^#;^L-C({2-[4-(tert-^^-/V^-dr^/V#^/VT5y)t° 
^ i?>-l-^/Vy^h^>}7^-^M g^^/V^^TVV ({2-[4-(tert-butyloxycarbo 
nylamino)piperidin-l-yl]-ethoxy}phenyl) acetic acid methyl ester) 1 A2g&^tz. 0 
70% o mhtltiik^m 1.06g (2.69mmol)^hy^/V^-ng^^5 mH^U^1§$?Uto 1 

^^«#b/-^,^i±a«bMfeW^ft^^^b-c{[2-(4-T^yfc^y> ? ^-i--r 

/V)-rch^iX]^ji^/Hg^^^/V3i^^/k({[2-(aminopiperidin-l-yl)-ethoxy]phenyl} 
acetic acid methyl ester) 842mg£#fc 0 #^^cfi^^^842mg(Dv ? ^i3n^^^ 
Wt (10ml) ^hy^/VT^ 0.94ml (6.74mmol)£^bo-^bn^^i?V;*/V;}wV 71 
3 mg (3.22mmol)^?S-e#n;tfc^ 1.5B#^it#b^: 0 ^MW^kSOml^jn*:, W 

ci^/va (50mi x 3)-e$imuh 0 ^s^^^a^^^^A-e^^bfc^, ^ff 
T^^b^ 0 iyy^^v^^^ci^h^^^-^j;oT**s^tv\ m^mvtmtv 
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^^^^/V^^^/^[(2-{4-[2-(nitrobenzenesulfonyl)amino]piperidin-l-yl}-ethoxy)ph 
enyl]acetic acid methyl ester) 1.27g^r#/t 0 l&^99% 0 #^tt^b-n"^800mg (1.68m 
mol)(DDMF$$m(10ml){Cl-7*V2^-3-?viV2?'vis<l/ 1.66ml (le.SmmoD^^y^ 
J* 697mg (5.04mmol)^^a-e*Px.fc#, 15B#^*#bfci 0 tSfPM#7K30 ml^Px. 
, ^nn^M (50ml x 3)-CttffiUc 0 W^iiSrM^ift^^^^^-e^Mb^, 

! H NMR (DMSO-d ) 8 8.12-8.03 (1H, m), 7.98-7.75 (5H, m), 7.24-7.16 (1H, m), 6. 

6 

80-6.70 (3H, m), 4.02-3.94 (2H, m), 3.66-3.52 (5H, m), 3.58 (3H, s), 3.40-3.30 (2 
H, m), 2.98-2.86 (2H, m), 2.70-2.55 (2H, m), 2.10-1.85 (4H, m), 1.76-1.58 (2H, m 
), 1.50-1.43 (2H, m). 



2-:/h^v--9-{[3-{N-[2-(3-^h^#/V^— 

Vi?>-4-^/V]T^y^ttyvh8-ylh^>'T*f^> (2-Butoxy-9-{[3-{N-[2-(3-methox 
ycarbonylmethylphenyl-l-yl)ethyl])piperidin-4-yl)aminopropyl}-8-methoxyadenine) 



2-y ? h3ci/-8-^h3ci/T'f^>' (2-butoxy-8-methoxyadenine) 724mg (2.06mmol)cO 
DMF|g^(15ml) KHmOX^htlf^t^-^l 914mg (1.64mmol)^^^y'>i» 750m 
g (5.43mmol)^P^80°C-ei5R#r H m#bfc o mm^^, fia^PKW*50ml^Px. 

, ^nn*;vA (50mi x3)-ettmbfc 0 mmm^m^m^ f *^v j^xm^tzM. 

/V7T^^bT2-^>^^-9-{[3-{N-[2-(3-^h^^/V#^/V^^/V7^y^^-l-^ 
)^^/v])t 0 ^yv?V-4-^/V]T5/7 0 ntVWN-(2-^ha-<^irV^/V^^/V)}-8-^h 
$c*/T*TZ=. ^(2-butoxy-9-{[3-{N-[2-(3-methoxycarbonylmethylphenyl-l-yl)ethyl])p 



[0295] X@(ii) 




H 
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iperidin-4-yl)aminopropyl-N-(2-nitrobenzenesulfonyl)}-8-methoxyadenine) 795mg 
^#/t 0 i&^51% 0 #&h,fc>ffr^Hfe648mg (0.858mmol)(DDMF|^ (10ml) \Z.2-^;V?i 
/V 0.18ml (2.57mmol)^^#IJr7A 360mg (2.60mmol)^Px.^?at?21 
B#^«#b7C 0 l£$£^icfL t&MW7k50 ml^PX., ^DD^M (50ml x3)-Ctt 

mg^#fc 0 1R^81% 

'H NMR (DMSO-d ) 6 7.23-7.19 (1H, m), 6.84-6.80 (3H, m), 6.77 (2H, brs), 4.17 ( 

6 

2H, t), 4.05 (3H, s), 4.02 (2H, t), 3.88 (2H, t), 3.64 (2H, s), 3.61 (3H, s), 2.83-2.80 
(2H, m), 2.64 (2H, t), 2.45 (2H, t), 2.32-2.22 (1H, m), 2.04-1.97 (2H, m), 1.81-1. 
60 (6H, m), 1.45-1.35 (2H, m), 1.23-1.12 (2H, m), 0.92 (3H, t). 



2-^>dr^-7,8-v ? tKn-9-{[3-{N-[2-(3-^hdr^/V^^/V^^-/V^^y= 3 r^-l-^/V) 
^;V\) t°^U iy^-4-4MT^/ :7°n tVH-8-^-^y > (2-butoxy-7 , 8-dihydro 
-9-{[3-{N-[2-(3-methoxycarbonylmethylphenyl-l-yl)ethyl])piperidin-4-yl)aminopro 
pyl}-8-oxoadenine) 



X@(iii)-e#^tV^^^155mg (0.272mmol)(D^^y— /^IS(5ml)^a^^(0.2 
'H NMR (DMSO-d ) 8 9.92 (1H, brs), 7.23-7.19 (1H, m), 6.84-6.81 (3H, m), 6.44 ( 

6 

2H, brs), 4.16 (2H, t), 4.02 (2H, brt), 3.72 (2H, brt), 3.64 (2H, s), 3.61 (3H, s), 3.3 
5 (2H, brs), 2.92-2.84 (2H, m), 2.65 (2H, t), 2.56 (1H, brs), 2.07-1.98 (2H, m), 1.8 
2-1.72 (4H, m), 1.67-1.61 (2H, m), 1.44-1.34 (2H, m), 1.30-1.20 (2H, m), 0,91 (3 
H, t). 



[0296] X@(iii) 




H 
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[0297] 

T*T~ls (2-Butoxy-7,8-dihydro-9-{3-(N-{N-[2-(3-methoxycarbonylmethylphenoxy 
)ethyl]piperidin-4-yl}-N-(2H-imidazol-4-ylmethyl)amino)propyl}-8-oxoadenine)(^ 




^*^!|68(7)X@(ii)l?#^^^b'^^256 mg (0.448mmol)<DNMP^?g (5ml) 
*/l^l"f^-^ 131mg (1.37mmol\ hyTirh^v^lfi^^r-y^ 288mg (1.3 
6mmol)?r^M"e^Px.fc^ , 24B#r^*#bfc 0 t^fPfiW^K50ml^P^, ^PP^M ( 
60ml x 3)-CitiJLt, ^JB^MTK^^^^^A-e^Mb^, MJ±Tlft«L 

mMlk&m 163 mg£#fc(lW56%) 0 #^tb^b^l58mg^HJfe^|l(DX@(iii) 

fc^SJSSrfTofc, &fe@#:£LT^®lbl^l22mg£#fc„ W79% 

*H NMR (DMSO-d ) 8 9.85 (1H, brs), 7.52 (1H, brs), 7.23-7.19 (1H, m), 6.83-6.80 

6 

(4H, m), 6.42 (2H, brs), 4.14(2H, t), 4.01 (2H, brt), 3.68-3.62 (2H, m), 3.64 (2H, s 
), 3.61 (3H, s), 3.56 (2H, brs), 2.98-2.90 (2H, m), 2.66-2.60 (2H, m), 1.97-1.88 (2 
H, m), 1.81-1.72 (2H, m), 1.67-1.58 (4H, m), 1.47-1.32 (4H, m), 0.90 (3H, t). 

[0298] 

{3-[2-(4-{[3-(6-T^y-2-^>^^-8-^^y-7,8-v ? fcKn-^y^-9-^/k)^°tifc7V]^ 
y7*^/VT*J}\l°^Vi?>-l-^/V)^y^y\7^/VmWi ({3-[2-(4-{[3-(6-Amino-2- 
butoxy-8-oxo-7 , 8-dihydro-purin-9-yl)propyl]isobutylamino}piperidin- 1 -yl)ethoxy]p 
henyljacetic acid)C0-n*j^ 
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mMM63-enbfttz.fc&yo20mg (o.o3mmoi)£rfflv\ 'mmm^tmrn^mx^ 

l H NMR (DMSO-d ) 5 12.16 (1H, brs), 7.12-7.08 (3H, m), 6.95 (1H, s), 6.74 (1H, 

6 

d, J= 7.5 Hz), 6.68 (1H, d, J= 7.9 Hz), 4.15 (2H, t, J= 6.6 Hz), 3.98 (2H, t, J= 5.3 
Hz), 3.66 (2H, t, J= 6.1 Hz), 3.23 (2H, s), 2.86 (2H, d, J= 10.7 Hz), 2.59 (2H, t, J= 
5.3 Hz), 2.35 (2H, t, J= 7.0 Hz), 2.30-2.24 (1H, m), 2.11 (2H, d, J= 7.0 Hz), 1.92 ( 
2H, t, J= 10.7 Hz), 1.78 (2H, brs), 1.67-1.55 (3H, m), 1.46-1.34 (4H, m), 1.29-1.1 
6 (2H, m), 0.91 (3H, t, J= 7.4 Hz), 0.81 (6H, d, J= 6.5 Hz). 
[0299] Wfc®\71 

[4-({l-[3-(6-T^y -2-^>drv/-8-^-dry-7,8-v ? tKn-^>J^-9-/r/k)7°ntVV-]t 0 ^ 
y i/^-4-4/^T^7}^M7^MffiB. ([4-({l-[3-(6-Amino-2-butoxy-8 
-oxo-7,8-dihydro-purin-9-yl)propyl]piperidin-4-ylamino}methyl)phenyl]acetic acid 
dihydrochloride)CD-pj"$c 




^»!i64-e#^ttrt^^i5m g (o.o3mmoi)£ffli\ mm^mtmm^mx Q 

*H NMR (DMSO-d ) 8 10.66 (1H, s), 10.35 (1H, brs), 9.61 (2H, s), 7.53 (2H, d, J= 

6 

8.0 Hz), 7.32 (2H, d, J= 8.0Hz), 7.03 (1H, brs), 4.21 (2H, t, J= 6.6 Hz), 4.13 (2H, 
brs), 3.76 (2H, t, J= 6.1 Hz), 3.60 (2H, s), 3.56 (2H, d, J= 11.3 Hz), 3.22 (1H, brs), 
3.03-2.93 (4H, m), 2.31 (2H, t, J= 13.0 Hz), 2.09-2.02 (4H, m), 1.68-1.63 (2H, m) 
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, 1.44-1.38 (2H, m), 0.93 (3H, t, J= 7.4 Hz). 

[0300] 

2-^>^^-7,8-^tKn-9-{[3-{N-[2-(3-tKn^^/V/K^/V^^-/V^^ydf-^-l-^r 
7P-)3z^/p])t°^Uv ? ^-4-^r/V]T$y7°ntVH-8-^-^-yT^— > (2-Butoxy-7,8-dihy 
dro-9-{[3-{N-[2-(3-hydroxycarbonylmethylphenyl-l-yl)ethyl])piperidin-4-yl)aminop 
ropyl}-8-oxoadenine) CD-n^ 



co 2 h 




^^68^1#^tV/c^^^42.6mg(0.0767mmol)^li^^(2ml)^nx.3.5B#^ft 
^72.3mg^#7 v c 0 ^^100% 

'H NMR (DMSO-d ) 8 9.92 (1H, m), 7.23-7.19 (1H, m), 6.84-6.81 (3H, m), 6.44 (2 

6 

H, m), 4.16 (2H, m), 4.02 (2H, m), 3.72 (2H, m), 3.64 (2H, brs), 3.35 (2H, m), 2.92 
-2.84 (2H, m), 2.65 (2H, m), 2.56 (1H, m), 2.07-1.98 (2H, m), 1.82-1.72 (4H, m), 1 
.67-1.61 (2H, m), 1.44-1.34 (2H, m), 1.30-1.20 (2H, m), 0,87 (3H, t). 
[0301] ^»!I73 

2-^>^v^-7,8-^tKn-9-{3-(N-{N-[2-(3-yh^^/V^^/vy^/V^^ydr^)^^- 
/^]fc°^y^-4-^/H-N-(2H--f^V— ;M-Wf;v)T^)^nW8-t^y 
Tf-y (2-Butoxy-7,8-dihydro-9-{3-(N-{N-[2-(3-carboxylmethylphenoxy)ethyl]pi 
peridin-4-yl}-N-(2H-imidazol-4-ylmethyl)amino)propyl}-8-oxoadenine)(5D-o*^; 
NH, 

' H 

C0 2 H 




^^!l69^#^tL/t^^34.3mg(0.0539mmol)^|ft^^(2ml)^P^.5.5B#F^* 
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$j58.9mg3r#fc 0 JR^100% 

'H NMR (DMSO-d ) 8 9.85 (1H, brs), 7.52 (1H, m), 7.23-7.19 (1H, m), 6.83-6.80 ( 

6 

4H, m), 6.42 (2H, m), 4.14(2H, m), 4.01 (2H, m), 3.68-3.62 (2H, m), 3.64 (2H, m), 
3.56 (2H, m), 2.98-2.90 (2H, m), 2.66-2.60 (2H, m), 1.97-1.88 (2H, m), 1.81-1.72 
(2H, m), 1.67-1.58 (4H, m), 1.47-1.32 (4H, m), 0.87 (3H, t). 
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[1] ^(1): 

NH 2 

H 




M^t 0 ),so, so , -ntctew^&mvmu R'^Nn^vM^^i-^^ 

2 
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-/VMito),SO, SO , C = NR 6 (fibR 6 ^gmb<f*4i|mm^T/^/«, 

2 

(b) ^iti~6©7^3^S, ^if2~607M;^;V'^;i/S^ ^##:2~ 

hi,<nm^i^fz.n2(DiMmw^i^6<DT/^/umxmM^nx^^xhx^^T^/m 
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hx^^T*;^ m—hv<^m^i^i-i2<Dmmwci^6(DT/v^mxm.^fi 

X\^XhX\^/Vy<^e4/^M, — h\^<i^^l^.fc^2CO^mWcl—6<DT/V^r 

MWt(Dm$:&xmWt:£ftX\,^Xh£^\ ) ; 

R\ R 5 *5it^R 6 ^*D{t^M#Ty-/^*3j:^^^aTy-7VK^ N £XT<D(g) 
(g) ^ a yvjj^ Tk^S, ^^hm, i/T/m. ^hnS, ^^#:l~6(D/M3T/V 
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^ ^lSi#:2~6(DT/l^:^#/MK-/i^ ^-tL<(j;^Sltfc!i2©^it 
l~6<DT/^/V^-Cg^£;frTV^i^T5/^ HO— ^L<J»&31;£fcte:2<D 

§^^MiR$^i*fc^2(Dsm^-eS^ttTv>TtJ;v\ ) ; 

~(m)^^a^LTjl^$tL^l*fc{i2(DgmS'egm$tV-r*5f9: 

(k) ^*^:l~6(Z)T/V=3f-/VS, ^*#:2~6(Z)T/V^/VS, Kit2~6©7/^ 

^if 1 ~6<D7^ ^iil~6©7;^/^7^^/H 

#/1^3r^5£, ^^#Cl~6(DT/V=3^r^^*Dj:U ? ^*#C2~6(DT/V^^r^7^ 
(1) 6~10M<^Ty— 6~10M^Ty— 6~10M^>Ty— /V 

^^r^/v^/vS. 6~ioMcoTy— /v^/v^^/vS. 6~ioMcoTy— 
^^/H, S^lOM^^^nTy— /VS. 5~lOMco^^PTy— 5 
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6<DT^^y^fc.n^mWci^6<^T^^^r&xW:^tiX\^xhX\\ ) ; 

(m) 2i©I^S^^|^ 0 t, S^JM^^b^ l~2{@(7>S^tJj§H\ 0~l{g| 
tvCVv-Ob^V^ ) ; 

^*#:l~6(DT/Vdr/V^, ^^#:l~6C0T/V=fdr^^^ ^^#C2~6(Z5T/V^r/V^ 

L 3 ^mmhv<i^^(Dmmm-6(DT/^u^fc^w^xh^; 
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[3] fc*5vv£\ a 1 ^, t°ny^>\ t^yvV, ruf-i?^ tv^s^ ^/v*y>- 

„ 2,6-v ? ^/Vt°^y> ? ^, 3,5-S^^/W^yS^ 2,6 -vW/Mf^vV, 2, 

6-v^/v^y>\ 3, 5-v^^/we/i^y^ 2,6-v ? ^/v^^-^e/v^y>'^fcfi 
3,5- vW/v^^/i^y >-r?fc5» j&M 1 £fc }*2^|B^(DT-r ^y\\^m^k. 

[4] 5^ (1) fc*5v v-c, a 2 vk -<^v, trys^ ^^V-/V^fc^^^^ 

^fe5f«lll~3(DV>T^^-fB«^T^Wb^*fc^(D^Jif^^ 

[6] R 2 aM^v«-efc5, ff5ftil5^fE*(DT^Wt:^^, ;£fcte^<D|j|^_LfF<#£ 

[7] ^(1) fCfcl vC. R 2 ^©mtb<«#«^T5y^-egm$^fc^mm2~8(DT 

[8] ^(ln^&l^L 1 ^^: 
(CH ) - (Y 4 ) - (CH ) 

2 n m 2 la 

(CH ) - (Y 1 ) - (CH ) - (Y 2 ) - (CH ) - (Y 3 ) 

2a p 2q r 2t u 

Y'te^/V^/VS^U Y 2 «NR 5 '(fB.bR 5 '«ff^3gl^*D(t^)R 5 ^^a^ 
^2J^_h-Cfc§ 0 ]«U 
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[9] R s *\7kmm*; 

TJ?^ N 3~8l©^nT;^;V'S, 6~10M^TU— /VS. 6~10M^TU— 

xmM^nx\^xhxw ] 

3~8M©5/^nT;i4;^, 6~ioM<^Ty— /i^&it^s^ioM^^^Ty— 

[io] wroft^p^b m&&tiz>, m^miKmm<DT^>^m, wzn^m 

^^/HT5/}^ntW)t°-<y (M^^hS-^y T*r^> ; 

7 ) 8-^tKn-9-(l-{2-[3-(^h^^/V^^/V^^/V)^^/^^]^^-/Ht°-<yv?^-4- 

^/M^/V)-2-(2-^h^r^^h=3r^)-8-^-dryT^^>-; 

7,8-^tKn-9-{l-[3-(N42-[3-(^h^^/V^^/V^^/V)^^y^>^]^^/H-N-^^ 
/VT^y)ynfcVV]t°^y^^-4-^/^^/H-2-(2-^h^^^h^^)-8-^-dryTT ? ^^ 

7,8-^tKci-9-[l-(3-{N-[3-(^h^^^/V^^/^^/V)^^v ? /V]-N-^^-/VT57}y 0 
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^y-4-Wf;v)-8-^yrf=y ; 

7,8-v^t:Kn-9-(l-{2-[3-(^h^^/V#^/^^/k)^aiy^^]3i^/Hfc 0 ^<yv?^-4- 
^/Vrc^/v)-2-(2-^h d r^^h d rv / )-8-^-^yT'T ? ^^; 

7,8-^tKn-9-[l-(3-[{N-y^/V-N-[3-(yh^^^7/V^^/vy^-/V)-<>'v ; /V]}T57] 
y°ntVV)t°^y^>'-4-^/V^^/V]-2-(2-yh^^^hdr^)-8-^-df-yT7 :? ^>'; 

7 ) 8-v ? tKn-9-{i-[3-([N-y^/p-N-{2-[3-(yh^-^7v^^/vy^/v)yaiy^-^]rc^ 
y; 

2-y , >^^-7,8-^tKn-9-(i42-[3-(yh^^^/v^^/vy^/v)y^/^i/]^^-/Ht° 
2-y>^^-73-v ? tKn-9-{i-[3-([N-y^-/v-N-{2-[3-(yh^-^/v^^7vy^-7v)y 
7,8-^tKti-9-(i-{[3-(yh^^/v^^/vy^/v)y^^/v]T5y^;/v#^/vy^/Hi:° 

^y^y-4-^/V^^-/V)-2-(2-yh^r^^h^i/)-8-^-^yT-7 ? ^y; 

2-y , >^iy-7,8-^tKn-9-(H[3-(yh^^7V^^/vy^/v)yai^/v]T5y^/v#^ 

2-y>^^-7,8-^tKti-9-{l-[(N-{2-[3-(yh^r^^#^/Vy^/V)yaiy^^]3i^ 

/H-N-y^-/v)T5/y^/v^7/v^^/v]t°^y vV^-^/vy^vn-s-^yr^y ; 

7,8-^tKn-2-(2-yh^^rch^^)-94l-[(N42-[3-(yhdr^/V^^/vy^/V)y^/ 

^^]^^/v}-N-y^/v)T5/y^/v^/v^— /v]t 0 ^y^y-4-^/vy^/H-8-^df-yr 

7,8-^tKn-2-(2-yh^iy^h^iy)-9-[i-(N-{2-[3-(yh^iy^/^— y^y^/^)y^y 
^^l^^/H-N-y^/wr^yy^/v^/^^/^t^yi/y^-^/vy^/vi-s-^-df-y 

2-y>^y--7,8-> ? tKn-9-(24i-[(N-{2-[3-(yh^y^7/v^^/vy^-/v)y^y^y']^ 
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2-^>^^-7,8-v ? tKn-9-[5-(4-{2-[N-^^/V-N-(3-^hdr^/V^— ;V^;V)^<> 

2-^>^^-7,8-^tKn-9-[7-(4-{2-[N-^^/V-N-(3-^h^^/V^^/M^-/V)^<V 

2-^>^^-7,8-^tKt3-9-(544-[2-(3-^h^^/^^/^^/V7ai^/k^-^v/)3i 

2-^>^^-7,8-^tKn-9-(744-[2-(3-^h^^/V^^/V^^-/V7ai^/V^-dr^)rn 

2-^>^^-7,8-^tKn-9-[244-(3-^h^^7^^/^^-7V^ ; ny^^)t 0 ^y> ? ^- 

2-^>^iy-7,8-^tKn-9-[244-(3-^h^^/V#^/V^^/V^ai^/V)t 0 ^yv ? ^-l- 
^/V}m^-/V]-8-^-dryT'7 s ^>' ; 

2-y>^^-7,8-^tKn-9-[244-(3-yh^^/V^^/vy^/V^y^/V)t°^yv ? y-l 

2-y>^^-7,8-^tKP-9-[244-(4-yh^^/^^/Vy^/Vt°yv ? ^-2-^/V)fc^^ 
Z/y-l-4M^M-8-ttyT'f^>' ; 

2-y , >^^-7,8-^tKn-9-(344-[3-(2-yh^^-2-^^y^^/V)y ; n/^i/]t: 0 -<y^ ; 

^-i--Y/Hy p ntvv)-8-^-dryr^^^ ; 

2-y>^v^-7,8-^tKn-944-[4-(3-yh^^7V^^/vy^/V)^^> ? /Vfc 0 ^7> ? ^-l 

--r/Hy^/H-8-^-df-yr^— ^ ; 

2-y>^^-7,8-^tKn-944-[4-(3-yh^^/v#^/vy^/v^y^/v)t°^^^y-i 
-^My^-M-s-ttyTf—^ ; 

2-y>^^-7,8-^tKn-944-[4-(4-yh^^/v^^/v^y^/v^/v^^/v^yi^/v 
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7,8-i^tKri-2-(2-^h^^^h^^)-9-[244-(3-^h^^/V^^/V^^/V-<^v ; /V)t° 

2-y>^iy-7,8-^tKn-9-(l42-[3-(t:Kn^^/k^^/M^/V)y^/^i/]rc^/H 

vV-4--f /vy^-/V)-8-^-^ry T*f~ls ; 
2-y>^->-7,8-^tKn-94l-[3-(N-{2-[3-(tKndr^/V/K^/vy^-/V)y^ydr^] 

^^/H-N-y^/vT5y)y°ntvv]t o ^y> ? ^-4--r7vy^/H-8-^-^-yT^^^; 

9-(l-{2-[3-(^/V#^^y^/V)y^y^^]^^/Hfc°^y^^-4-^/^^/k)-7 ) 8-v ? t 
Kn-2-(2-y h^y^hdr^-s-^yr^^ ; 

2-y>^^y-7,8-v ; tKn-9-(i42-[3-(^/v^^^y^/v)yrn/^^]rc^/Ht o ^y^y 
-4-^r/v^^-/v)-8-^-df-y r-x^-y ; 

2-y>^y-7,8-^tKn-9-{i-[3-([N-y^-/v-N-{2-[3-(^/^^ryy^)y^y^-y] 
^^/H]T^y)y°t3tv^fc°^y> ? ^-4-^/^^/H-8-^-^yT'x^>; 

7,8-v ; tKti-9-(l-{[3 - (fcKd^y^/V^— /V^/V)y ^ MT^/$)/V^^;V^;V 
}t°-<yv ? y-4-^/V^^/V)-2-(2-yh^y^hdr^)-8-^-dry7'^-^ ; 

2-y>^y-7,8-> ? tKn-9-(l4[3-(tKndr^/v^-/vy^/v)y^-/v]T5y^/V^ 

~/vy ^/Ht°^y yv-4-y/vy ^/v)-8-^-=¥ y Tf=-> ; 
2-y>^y-7,8-^tKp-94i-[(N-{2-[3-(tKn^y^7/k^-/ky^/k)y^ydf-^]zc 

^/H-N-y^/v)T5yy^/^/v#^/v]t°^y^y-4-^/vy^/H-8-^-^yT^y 
7,8-v ? tKn-9-{i-[(N42-[3-(tKn^y^/V7K^/vy^-/v)y^ydry]^^-/H-N-y^- 
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7,8-^tKn-9-[l-(N42-[3-(tKndr^/V/^^7M^-7V)^7;iiydf-iy]rc^/v}-N-^^ 

2-^>^^-7,8-^tKn-9-[5-(442-[N-^^7V-N-(3-tK^^^^7V^^/V^^/V)^< 

2-^>^iy-7,8-^t:Kn-9-[7-(442-[N-^^/V-N-(3-l:Kti^^-^/V#^/V^^-/V)^< 

2-^>dr^-7,8-> ? tKn-9-(5-{4-[2-(3-tKn^v / ^/V^— ;V^;V7^-~ jiV^-y) 

2-^>^iX-7,8-^tKn-9-(7-{4-[2-(3-tKn : ¥v'^/V#— ;V^;V7^=- jVJr^y) 

2-^>dr^--7 ) 8-v ? tKn-9-[2-{4-(3-tKi3 :3 r^/V#— /vy^VK7;n/^»fc 0 ^y 

2-y>^^-7 ) 8-^tKn-9-[244-(3-tKndr^/V#^/^^/V^^^7V)t 0 ^yv ; >'- 
W/H^/kl-S-^yTT^y ; 
2-^>^-7,8-^fcKP-94244^3-fcKP^#/^^^ 

2-y>dr->-7,8-> ? tKn-9-[5-{4-(3-tKn^v / ^/V^— /vy^Vvyai~/y)fc 0 -^y vV- 
W/H^y^VH-S-;^ yT^—y ; 

2-y>^^-7,8-^tKP-9-(344-[3-(2-tKndr^-2-^-^y^^/^)y^ydrv/]t°^y 

>>y- W/HyVtwys-^dry rf—i/ ; 

2-y>^-7,8-^tKn-944-[(3-fcKn^>#/l^ 

--r/Hy^/H-s-^-df-yT-x^y ; 
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2-^>driX-7,8-^tKn-9-{4-[4-(3-tKi3dr^/V3jf— /Mf^y-^)^^ 

- W/H^/W-s-^yrT^^ ; 

2-:/^V-7,8-S?fcKn^4H:4^4-fcKi3^^ 
/V)fc°^yv ? ^-l--f/V]^^/V}-8-^-^ryT-7 2 ^>'; 

2-^>^iy-7,8-^tKti-9-[544-(3-tKti^^/y^^/y^^/y^rn^/y)fc^yv?^- 

y^/V {3-[({l-[2-(6-T^y-2-y > >dr^-8-^-^y-7,8-v ? tKn-9H-7°y^-9-^/V)^ 
^-/Ht^yv^^^-^/HT^y^^/H^^^/HTir^— h; 

{3-[({l-[2-(6-T^y-2-^>^v^-8-^^y-7,8-> ? tKP-9H-'y 0 y^-9-^/V)rc^7V]t 0 
^y ^>-4-^}7^)^/H7x^i ; 

{3-[2-(4-{[3-(6-T5y-2-y>dri/-8-^-df-y -7,8-^tKn-7 P y^-9-^7V)7 P ntVV]^' 

y^/yr^yjtf^y^- w/y)^h^>]y ^/k^xtvv ; 

[4-({i-[3-(6-T^y -2-y>dr^-8-^-dry-7,8-v ? tKn-y p yy--9-^/y)^nt o /y]fc°'< 

[4-({i-[3-(6-T^y-2-y>^r^-8-^-^y-7,8-> ? tKci-9H-y°y^-9-^/y)y°i3tvy]- 

4-y^-/yi: 0 -^yv ? ^-2-^/y}y^-/y)y^^/y]@^^y^/y; 

[4-({3-[(6-r^y-2-y , >^iy-8-^y-7 ) 8-^tKn-9H-y 0 y^-9-^/y)y^-/y]t o ^y 

2-^>^^-7,8-^tKn-9-[2-(i-[2-({3-[3-(yh^^7y#^/yy^-/y)^^y^^]^ 

T3tVy}N-y^/yT^y)^^/y]t°^y> ? ^-2-/r/y)^^/y]-8-^-^ryTT f ^^; 

2-y , >^iy-7,8-^tKn-94[3-{N-[2-(3-yh^^/y^^/yy^/y^^y^r^-i-^/y) 

3i^-/y])t o -<y>?^-4-^/y]T5yy 0 nt o /y}-8-^-^yTT ? ^^; 

2-y>^^-7,8-^tKn-943-(N4N-[2-(3-yh^^^7/y#^-/yy^7y^^ydriy)^^- 
/y]t°^yiy>^-4-^/y}-N-(2H-^$^y— /y-4-^r/yy^/y)T^y)^°nt o /y}-8-^-^ry 

{3-[2-(44[3-(6-r^y-2-y>^^-8-^^y-7,8-v ? tKti-y 0 y>'-9-^/y)y p c2tvy]-i' 

[4-({i-[3-(6-T^y -2-y>dr->-8-^-dry-7,8-v ? tKn-y p yy--9--f/y)^nt°/y]t°^ 
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2-^>dr^>-7,8-v ; tKn-9-{[3-{N-[2-(3-tKndr^/^— /V^;Vy^y^i/-\-^ 
;V)^M)\i 0 ^)^-A-^;vYr^/y°n\i 0 ;V}-S-^yT"f^ ; *5 £Tfi2-Zfh*i/-7 
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